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1. BBenenue

Tennosow NyHKT (TI) — Of4WH 13 rMaBHbIX 3IEMEHTOB CUCTEMbI
LeHTPaNIM30BaHHOTO TEMIOCHAGXKEHNA 3[aHWUI, BbIMOJIHSAO-
Wi GyHKUMM Nprema TennoHOCUTeNs, npeobpasoBaHus (npu
Heob6XoAUMOCTHM) ero NapaMeTpoB, pacnpeneNieHns Mexay
noTpebuTeNns MM TENIOBOW SHEPTUN U yUYeTa ee PacXOA0BaHMA.

B 3aBMCUMMOCTM OT NpefHa3HaYeHs, yCJIOBUN nNpucoean-
HeHUa NoTpebuTeneli K TENIOBOW CeTu, TpeboBaHMIA 3aKa3yuu-
Ka n ap. Tl coctaBnaeTca 3 paga oTAenbHbIX GyHKLMOHANb-
HbIX Y3/10B.

[na ynpoleHna npouecca NpoeKTUPOBaHNA, KOMMIEKTa-
U111 MOHTaxa Tl MOryT n3rotaBnmBaTbCA B 3aBOACKUX YCIO-
BUAAX W MOCTaBNATbCA Ha OOBbEKT CTPOUTENIbCTBA B BUAE rOTO-
BbIX 6J10KOB — 61104HbIV TennoBol NyHKT (BTI) (n. 2.19) [2].

BTN npepncTaBnseT coboit cobpaHHble Ha pame B 06LLyi0
KOHCTPYKUMIO oTaenbHble GYHKLMNOHaNbHbIE Y3/bl, KaK npa-
BWJIO, B KOMIJIEKTE C MPMOGOPaMM 1 YCTPOCTBaMU KOHTPOTS,
ABTOMATMYECKOTrO PeryimpoBaHua 1 ynpasneHus.

Komnanua «[aHdbocc» npepgnaraet gna npMmeHeHua
B Poccum cTaHgapTHble aBTOMaTM3UPOBaHHbIE GIOYHbIE Te-
nioBble MNYHKTbl MOMIHOW 3aBOACKOM FOTOBHOCTU, NpeAHa3Ha-
YeHHble ANA NPUCOeAMHEHMA K TENSIOBOWN CETU Pa3fInyHbIX
cucTeM TennonoTpebneHns 1 BbiMOHEHHbIE MO TUMOBbIM
TEXHONOMMYECKMM CXEMaM C NMPUMEHEHEM BOLONOAOrpeBa-
Teneii Ha 6a3e NasHbIX UIKN Pa3bOPHbBIX MNIACTUHYATBIX TEMo-
06MEeHHUKOB COOCTBEHHOTO Npown3BoacTBa’.

MpumeHeHne aBTomaTnsnposaHHbix BTN Danfoss cno-
COGCTBYET pelueHnIo BaXKHelwwel 3agaum B o6nactu Tenno-
CHaGXeHUA — MOBbIWEHNI0 ero Ka4eCTBEHHOro YPOBHH,
KOTOPbIN 3aK/toyaeTca B obecneyeHnn KOMPpOPTHBIX Ku-
MaTU4eCcKnx yCIoBUIA B 3aHNAX 1 TpebyeMbix No caHUTap-
HbIM HOpMaMm TemnepaTyp 1 pacxofoB ropsayen Boabl AnA
XO3ANCTBEHHO-NUTbEBbIX HYXJ NPY MUHUMaJbHbIX SHEp-
rosarparax.

EpvHoo6pasmne coBpeMeHHbIX TEXHUYECKMX peLlueHni
BT n nx otna)>keHHOe NPON3BOACTBO Ha 3aBOAAX KOHLIEpHa
«laHdOoCC», OCHALLEHHbIX COBPEMEHHbIM 060pYyA0BaHMEM,
No3BONAIOT:

» YNPOCTUTb NpoLecC KOMMAeKTaLum TeNJIOBOro NyHKTa
o6opyfnoBaHMeM U MaTepuranamm No CpaBHEHMIO C No-
CTaBKOI1 UX Ha OGBEKT CTPOUTENBCTBA KPOCCHINbIOY;

» obecneynTb BbicOYalillee KayecTBo usrotosneHus bTI;

> WCKNIOUYNTb 3aroToBUTENbHbIE N CEPbE3HbIE MOHTaXKHO-
HanagouHble paboTbl Ha MecTe, cBeAs MX K YCTaHOBKe
6n0ka B nomeleHun TI 1 noaKnoUYeHMIO €ro K Tpy6onpo-
BOZaM 3JaHUSA 1 CETAM 3J1IeKTPOCHAGXKeHuA.

LLinpokoe ncnonbsosaHue BTl gaeT BO3MOXKHOCTb:
> MPOBECTN MOAEPHU3ALMI0 CUCTEMbI TEMJIOCHAGXKeHUS

B MVHMManbHO KOPOTKMNE CPOKU;

» OpraHu3oBaTb OonepaTUBHYIO N KBanupuLUMpoBaHHYIO
CepPBUCHYI0 CNY»K0Y, COKpaTMB NP 3TOM 06LWMi1 nepcoHan
no 06CNY>KVBaHWIO TEMJIOBbIX MYHKTOB;

» obecneynTb CyLeCTBEHHYIO SKOHOMUIO TEMIOBOW U MeK-
TPUYeCKOI SHepruv npu nocaepyLen sKkcnayatayum
cucTem TennonoTpe6neHns, NOAKIIOYEHHbIX K aBTOMaTu-
3npoBaHHbIm BTIT;

» BbINOJIHATb OMNJaTy 3a TEMJOBYIO SHEPruio no ¢aKkrty ee
norpe6neHuns;

» BHEApUTb CUCTEMY AMCMEeTYEPCKOro KOHTPONSA, ynpasne-
HUA U yYeTa TennionoTpebneHns 13 eANHOro LieHTpa.

BbllwenpurBeaeHHble NOIOXKEHMA NOATBEPXKAAITCA OMNbl-
TOM MOHTaXa 1 3Kcnnyatauum 6onee 80 Toicay BTI1, noctas-
JIEHHBIX C eBponeickrx 3aBogoB Danfoss B pa3nuyHblie cTpa-
Hbl MMpPa, B ToM uncne B Poccuto (MockBa, CaHKT-MeTepbypr,
Bnagnmunp, Bonxos, BopoHex, Mxesck, MpkyTcK, Hopunbck,
OpeHbypr, AM6ypr 1 ap.).

MoHUWTOpVHr 1 NocneayowWMii aHanus pabotbl 43 aBTo-
MaTu3upoBaHHbix BTI ¢ nnacTMHYaTbIMM TeN006MeHHKa-
My B IpKyTcKe noKasanu Bnevyatnsiowme pesynbrarbl:

» TemnepaTtypa Bo3gyxa B OTan/inBaembiX MOMeLLEHNAX
3aaHu nogHanacb ¢ 10-16 go 20-22 °C;

» TemnepaTtypa BoAbl B cucteme 'BC Bowna B HOpMy 1 co-
ctaBuna 60 °C, B pe3ynbTaTe Yero yMeHbLINJICA pacxopn
ropayven Bogbl co 149 no 128 n/uen. B cyTKM;

» CpeAHAA SKOHOMUA TErNJ1I0BO SHEPruy 3a OTONUTENbHbIN
Ce30H cocTaBuna 27%, a B BECEHHUI 11 OCEHHUIA NeproAbl
pocturana 45-55%;

» TENonpon3BOAUTENIbHOCTb MCTOYHMKA SHEPrun cokpa-
Tnacb Ha 8,5%;

> LUPKYNALMOHHbIA pacxop ceTeBol BOoAbl CHU3WACA
Ha 28%;

» DKOHOMMA INEKTPO3HEPrumn Ha nepeKkauKky TernjoHocuTe-
na coctasuna 15%;

» 06beM NOANUTKU HA UCTOUYHNKE SHEPTUMN YMEHbLUWCA
Ha 39%;

» MaKcuMManbHaA TemnepaTtypa TenIoHoCUTens nogHanacb
co 104 po 115 °C;

» TemmnepaTtypa TennioHocuTens B o6paTHOI MarucTpanm
noHu3unacb Ha 6-8 °C;

» MOJNIe3HO UCMNOJIb3yeMblli Nepenaj Temneparyp TeMI0oHO-
cutena ysennuunca ¢ 20-25 po 40-60 °C;

> YNYUYWUANCb TEMIOTMAPAaBANYECKUEe peXxumMbl paboThbl
BCel1 CCTEeMbI TeMNIOCHaGXeHNS.

[JaHHble ¢ 6/IM3KMMU NMOKa3aTeNs MU UMEIOTCS 1 MO APYTUM
pernoHam Poccun.

B nocnepHune rogbl akTUBM3MPOBANCA Npouecc Mogep-
HM3auMy CUCTEM LLeHTPANIM30BaHHOIO TeMIOCHAbXeHM A,

" Komnanua «[laHpocc» Takxe n3rotaBnmeaet BT no nHAMBMAYanbHbIM CXeMam 3aka3uunKka C y4eTOM MECTHBIX YCIIOBUIA 1 YaCTHbIX TPe6OBaHWA,

cornacyrLmnxca C nosoxeHnAamm pOCCI/IIZCKI/IX HOPMATUBHbIX JOKYMEHTOB.
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npeaycMaTpuBaloLWniA 0TKa3 OT LleHTPasbHbIX TEMNOBbIX MyH-
KToB (UTI) 1 ocHaweHMe Kakaoro 3gaHna nHanBmuayanb-
HbIM aBTOMaTU3MPOBAHHbIM TennosbiM NyHKToM (UTI), 3ame-
HY 3/1eBaTOPHbIX Y3/10B NPUrOTOBIEHUA TeNNOHOCUTENA ANA
CUCTeM OTOM/IEHNA Ha HAaCOCHbIE Y3ibl CMELLEHUA U C Npu-
MeHeHVEeM MNacTMHYATbIX TEMT006MEHHMKOB, Nepexon OT OT-
KPbITbIX CUCTEM TEMIOCHAOXKEHWA K 3aKPbITbIM. Takne TeHAeH-
Lun BNeKyT 3a coboil HernzbexHoe yBennyeHvie obLero Konu-

YecTBa TEXHUYECKIN CIIOXKHbIX TEMOBbLIX NMYHKTOB, UTO ABNSET-
cA ABUXKyLLeN cunon pacnpocTtpaHeHusa BTTI. x npumeHeHne
0C06EHHO 3 DEKTVBHO NPU TUMOBOM CTPOUTENBCTBE.

BTN Danfoss oTBeualoT BceM COBpeMeHHbIM TpeboBaHU-
fIM, U3rOTaBANBAIOTCA U NMOCTABASAIOTCA 3aKa3uMKam B CKaTble
CPOKM 1N MOTYT ObITb peKOMEHO0BaHbI 151 KOMMNEKCHOTO
OCHALLeHMNs CUCTEM LLeHTPaNIM30BaHHOTO TENIOCHAGXeH A
no6oro maciTaba.

Puc. 1. Tunosoe xunoe 30anue 8 paiiore JKyneburo (2. Mockea) u ycmarosnennouii 6 Hem BTIT Danfoss.
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2. CrangapTHble aBTOMAaTU3UPOBAaHHbIE
Ono4HblIe TerioBble IyHKTBHI Danfoss

2.1. O6mye TeXHMYECKNE PeIIeHS

CraHpapTHble aBTomaTusnpoBaHHble BT Danfoss paspabo-
TaHbl Ha ocHoBe 17 6a30BbIX TEXHONOIMYECKNX CXEM, CBOJ-
Hbll NepeyeHb KOTOPbIX NpefcTaBsieH B Tabn. 1.

CxeMbl BK/IOYaloT Bce Heobxoanmble GpyHKLMOHaNbHble
y3J1bl U MOAYNM TENIOBOTO NyHKTa:
> y3en BBOAa;
> y3en yueTa TennionotpebneHus (ysen tennoyuera);
> y3nbl 06ecneyeHus rmapaBanyecKkuX peXxnmoB;
y35bl NPUCOEANHEHUA CUCTEM OTOMNEHUA, BEeHTUAALUN
1 ropAYero BOAOCHa6XeHus;
y37bl NOANUTKM C MOAY/EM PaclUMPUTENbHbIX COCYA0B.

Y3nbl BBOAA U TennoyyeTa ABAAIOTCA NPUHAANEXHOCTbIO
ntoboro Tr. OgHako B cocTaB cTaHAapTHbIX BT Danfoss oHu
He BXOAAT, Tak Kak y3en TensoyyeTta BbINOHACTCA B OTAENb-
HOW YacTV NPOEeKTa, COrNacoBbIBAETCA U NPUHUMAETCA UHANBN-
AyanbHo TennocHabxatolwel opraHu3sauuen. Mogynb paclum-
puUTenbHbIX COCYOB Takxe BbiBefeH 3a pamkun BTI us-3a ceo-
el rpomo3aKoCcTy. Ana unnctpaunm obLero npeactaBneHns
o Tl n mecTa B Hem BTT1, a Takke B Lenax NCcrnosib3oBaHUA CXem
npvi KOMMOHOBKe HecTaHAapPTHbIX BT 3T1 y3nbl 1 Mogynb pac-
LUIMPUTENIbHBIX COCYAOB MPUBEEHbI Ha CXeMaXx 1 AaHbl C KX Nos-
HOW geTanunsaumen.

Ha TexHonornueckmx cxemax TennoBoro nNyHKTa y3en BBO-
na (YB), y3en tennoyyeta (YY) n mogynb paclumpuTenbHbIX CO-
cynos (MPC) BbiaeneHbl 6nefHbIMM MYHKTUPHBIMU KOHTYpamy,
a rpaHmua co6cTBEHHO 6MOYHOrO TEMMOBOrO NMYyHKTa — XUp-
HbIM MYHKTUPOM.

YcnoBHble 0603HaUeHNA 3/1eMEHTOB TeXHONOMNYeCKUX
cxem BTTT npueaeHbl B Mpunoxexun 1.

v

v

Y3en esooa

Y3en BBOAi@ MOXET pa3nyaTbCA B 3aBUCUMOCTI OT CXEMbI CUC-
TEMbI TEMNOCHABXeHMA (3aKpbITaa UAK OTKPbITas), cnocoba
NpUcoeanHEHNA CUCTEM OTOMSIEHNA N BEHTUAALUN K Temnso-
BOW CeTu (3aBMCUMOE NN HE3ABUCUMOE), a TakXKe OT obLyen
TennoBown mouwHocTw TI.

[ina o6ecneuyeHuns HapexHol paboTbl o6opyaoBaHuA BT
y3en BBOAa, Kpome 3anopHoi apmaTypbl 1 rpa3eBuKa, Joi-
»KEH OCHalaTbcA ceTyaTbiM punbTpom Danfoss (n. 14.14) [1].
Mpy oTKpbITON cXxeme TennocHabXeHnA Ha o6paTHOM Tpy-
6onpoBofe y3na BBOAA ycTaHaBNMBaeTcA barnac ¢ rpaseBu-
KoM 1 GunbTpoM s obecrneyeHns ropsyero BOAOCHabKeHuA
B JIETHWIA NEPUOA rofa, Koraa cmctemMa oTorsieHus 6e3eiicTBy-
et (puc. 18-21). lonyckaeTca ycTPONCTBO TaKoro Xe 6annaca,
HO 6e3 rps3eBuMKa, NPY 3aKPbITON cxemMe TennoCcHabxeHuA
C 3aBMCMMbIM NpUCoeANHEeHeM TennonoTpebutenen gna
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obecneueHNs OYNCTKN TENNIOHOCUTENA B NepuoA 3anonHeHnA
cicTem.

Mpwn He3aBMCMMOM NpUcoeauHeHN NoTpebuTenen K Tenno-
BOWI CETV Yepes BOJOMOoAOorpeBaTesin o1 obpaTHoro Tpybonposo-
[a y3na BBOJa [1eNaeTcA OTBETB/IEHNE C OTAEbHBIM 1A NOAKI0-
yeHuA y3noB NoAnUTKM dunstpom (puc. 2-3, 7-8, 11-14, 19-20).

Ecnn obwana Tennosas mowHocTb Tl npesbiwaeT 2,3 MBT,
TO Ha wWTylepax otbopa faBneHWi, NpefycmaTprBaemMblX Ha
TpybonpoBogax [0 rofoBHOW 3aMopHO apMaTypbl (co cTo-
POHbI TENSIOBOM ceTn), 06A3aTeNbHO AOMKHbI MPUCYTCTBOBaTb
nokasblBatoLne MaHomMeTpsbl (n. 8.9) [2].

B y3ne BBofa nepBas 3anopHaa apmaTypa Ha nopato-
Wwem 1 obpaTHOM TpybonpoBofax AOMKHa GbITb CTaNibHOM
(n. 10.9 [1]). O ToMy Tpe6GoBaHMIO yAOBNETBOPAIOT KPaHbl Lia-
poBble cTanbHblie Danfoss Tuna JiP, dnaHueBble nnu npusap-
Hble (n. 10.12) [1].

MwuHMManbHO AOMYCTUMBINA YCNOBHBIV NpoxoA Tpybonpo-
BOZOB y3na BBofa — 32 mm (n. 8.6) [1].

¥Y3en yuema mennonompe6neHus

Y3n0m yyeTa TennonoTpebneHnsa ocHallaloTcA Bce 6e3 UCKNIo-
yeHuA TI. OH BbINONHAETCA NO OTAENbHOW YacTh npoekTa TI1
B COOTBETCTBUY C TpeboBaHUAMM «[paBun yyeTa TennoBom
SHeprun n TennoHocutena» [3].

KomnaHua «JaHdocc» npeanaraer gna ocHaweHusa YY
Tennocuetynk SONOMETER 2000 Ha 6a3e ynbTpa3ByKOBOro
pacxogomepa SONO 1500 CT, tennosbluncnutensa CMT 943.1
1 Tepmonpeo6pasoBartenen conpotusneHua KTNTP-01.

Pacxopomepbl ycTaHaBNMBalOTCA Ha nogatowem n obpart-
Hom Tpyb6onposopax T, nognuTouHom Tpybonposoae (nMpu
ero Hanuuuwm), a TakKe Ha Tpybonposoge cuctembl NBC nocne
y311a NPUroToBieHNA ropaYern BOAbl NPW OTKPbLITOM CXeMe Temnsio-
cHabxeHuA. Mpu KOHCTpynpoBaHUM YY [0 pacxofoMepoB
SONO cnepyeT npeaycmaTpuBaTb NPAMONMHENHbIE YYaCTKN
Tpy60onpoBOAOB, yKa3aHHble B MacnopTax Ha COOTBETCTBYIO-
e pacxofomepbl.

B cxemax YY Ha nopatouiem n o6patHom Tpy60onpoBo-
[ax TakXe nokasaHbl npeobpasosaTteny gasneHma MBS 3000.
Mpwn komnnektauuu TMN YY 1 6n04YHON yCTaHOBKON Tenso-
BblUMCAUTENb O6bIYHO pa3meLlaeTca OTAENbHO OT WKWTa yrnpas-
neHwua bTT1.

Bonee nogpo6bHaa nHpopmauma No TennocUeTUNKY
SONOMETER 2000 npepcTaBneHa B Katanore [14], a Takxe B no-
cobun [71.

Mooyne pacuiupumenoHbix cocy0os

Mopaynb paclumpuTenbHbiX COCY[0B ABAAETCA NPUHaANex-
HOCTbIO y3/a NOANUTKMW, KOTOPbIN NPUMEHAETCA NPU He-
3aBMCUMOM NPUCOEAUHEHNN CUCTeM TennonoTpebneHua
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K TEMNOBOW ceTU. B ero coctas BXOAAT, Kak MPaBWIIO, 3aKpbiTble
MeMbpaHHble 6aKM pasnnyHbIX Npou3BoanuTenein” B KOMMieK-
Te C 3aMopHOI apMaTypoli U NPEAOXPAHUTENBHBIMU KarnaHa-
MU, OBbIYHO 6aKM Pa3MELLAOTCS Ha MOJTy HEMOCPEACTBEHHO
B nometleHun TrI1.

2.2. Onncanme u 06/1aCTH
npuMeHeHu:A crangapTHbIX BTII

CraHpaptHble BTT Danfoss npegHasHauyeHbl gnsa npumeHe-

HUSA, KaK NpaBuio, B MHAUBMAYanbHbix T 3aaHuii obuei

TEenJI0BOM MOLLHOCTbIO A0 4 MBT C eAVHNYHOI MOLLHOCTbIO

OTAENbHbIX CUCTEM TeMoNnoTpe6eHns NPy MHOrOQYHK-

LMOHANbHOM MCNOIb30BaHUM 6510Ka o 2 MBT.

MapameTpbl TeNIOHOCUTENA B TEMJIOBOWN CETU CUCTEMbI
LeHTPaNN30BaHHOIO TENJIOCHAGXeHNA ANA NPUMeHEHNsA
cTaHpapTHbix BTM?:

» [aBJieHue B nogawLem Tpy6onposoge P, go 1,6 MMa;

» TeMrnepaTypa TEMUIOHOCUTeNA B NoAalolem Tpy6onpoBo-
pe T, po 150 °C;

» Mepenaj AaBfieHUI B nofaioLem n o6paTtHoM Tpybonpo-
Bogax AP_He meHee 0,15 MIMa (Tpe6oBaHue n. 8.17) [1].

Cxembl BTT1 06beanHAIOT rMaBHble TEXHOMOMMYECK e Y3ibl
(y3enobecneyeHArnapaBInYeCcKNXpeXKumoB,y3binprcoean-
HEeHUA CUCTEM OTOTJIEHUS, BEHTUNALMN U ropsYero BOAOCHab-
XKeHus, y3en noanuTKy 6e3 Moayns paclunpUTeNbHbIX COCYA0B)
B Pa3/INYHOM KONIMYECTBE U COYeTaHUM U JaHbl B ABYX Ba-
puaHTax:

» OAHOQYHKLMOHaNbHOIo NpUMeHeHua 6510Ka, NpeHa3Ha-
YeHHOro NM60 AN CUCTEM OTOMJIEHWA UAW BEHTUAAUNUN
(puc. 2-5), nn6o ans cuctembl IBC (puc. 6);

» MHOTOQYHKLMOHANbHOTO, 0ObeAUHAIOLLErO Y3Jbl ABYX UK
Tpex cuctem TennionoTpebnenus (puc. 7-22).

Y3en o6ecneyeHus 2u0pasuUYecKux pexxumos

CoBpemeHHble T fgonxHbl o6ecneunBaTb CTabunbHble

ruapaBanyeckme pexmmbl paboTbl Bcell CMCTEMbBI LieHTpa-

NN30BaHHOIO TenocHabxeHus. ina sToro B cxemax BTN

npepaycMmaTpuBaloTCA perynaTopbl nepenaga AaBneHui,

yCTaHOBJIEHHbIE Mepea TeMIoNCNoNb3yLWMI CMCTEMamMM

VNV OTAENbHBIMU PErynvpyroLwyMy KinanaHamy v BbiMoJHsA-

lowme cpasy HeCkonbKo GyHKLMIA:

> 3alMLaloT CUCTeMbl TeryionoTpebneHnsa ot KonebaHun
[aBNeHNIA B HAPY>KHbIX TEMJIOBbIX CETAX;

» MpefoTBpalLaloT Nepepayvy B TEMIOBYIO CeTb KonebaHuin
ZaBJIeHNIA, BbI3bIBaeMbiX paboTol perynmpyrowmx Knana-
HOB B CCTeMax TerionoTpebneHns;

» obecneymBawT paboTy perynupylowmx ycrponcts TI

B ONTUMAaNIbHOM PeXuMe, UCKJoUYasi BO3MOXXHOCTb 06pa-
30BaHUA KaBUTaLUM 1 LUYMOB;

» NpPefoXpaHAIoT, Npu onpegeneHHbIX YCI0BUAX, CUCTEMbI
TennonoTpe6neHns oT HegONyCTUMbIX JABIEHUN, @ TAKXKe
OT OMOPOXKHEHUS;

» MO3BONAIOT, NPY NPYMEHeHUN onpeaeneHHbix moaudu-
Kauuii perynaTopoB, OrpaHNuYTb MaKCMMabHbIN pacxos
TennoHocuTens.

[aHHble pyHKUUM Haunydlwmm o6pa3om peannsyoTca
B C/lyyae yCTaHOBKMW perynAaTopoB nepenaga AaBlieHUn
nepes KaxxgbiM perynupytowmm knanaHom TI1 (puc. 2, 4 v 6).
OpHako, € y4eTOM POCCUMICKON NPaKTUKK, B CXeMaX MHOrO-
dYHKLMOHaNbHbIX cTaHZapTHbIX BTT npegycmaTprBaeTca, Kak
NpaBuUo, OAVH OOLWKIA PErynaTop AN HECKONbKNX CUCTEM
Tennonotpebnenus (puc. 3, 5, 7-22), Ha KoTopbix TpebyeTca
noaaepKnBaTb eAUHBIN Nepenaz AaBneHn.

OTaenbHbI perynaTop NPUHAT TOMbKO B y3/1e NPUroTose-
HUA ropsAYeln BoAbl MPY OTKPLITON CUCTEME TEMTOCHabXeHs
(pvic. 19-22), roe Nepenan faBneHW Pe3Ko OT/IMYAETCA OT Tpebye-
MOTo Nepenaga 1 OCTallbHbIX CUCTEM TEMJIONOTPEOIEHUS, a TaKXKe
MO>KET YCTaHaBNMBaTbCA Ha OTBETBIIEHUN K BEHTUNALMOHHBIM YCTa-
HOBKaM, rae NCnosb3yeTca NPAMON NeperpeTbiii TeNIOHOCUTENb
WU Harpy3Ka Ha BeHTUAALMIO NpeBbilaeT 30% oT 06LLell MOLLHOC-
™ TT. (OTBETBNEHME 418 BEHTUNALMOHHDIX YCTAaHOBOK BbIHECEHO
3a npepenbl bTT 1 perynatop nepenasa Ha HeM He NoKasaH.)

B cxemax BTT1 npu He3aBUCMMOM NpucoeanHEHN CUCTEM
OTOMJIEHNA UNW BEHTUNALUN K TENSIOBOW CETU Perynatop
nepenaja aBfieHWIN YCTaHOBJIEH Ha 06pPaTHOM TPY6ONpPOBO-
Ze, rae oH byneT paboTaTbh B 6osnee waasLem TemnepaTtypHoOM
pexume. MNpun 3aBUCUMOM NPUCOEAVNHEHNN CUCTEM, B LIENAX NX
3aWnTbl OT CIyYaHOIO NPEBbIWEHUA JaB/IeHMA B TENJOBOM
CeTU CBEPX JOMNYCTUMOTO 3HaYeHUA, perynaTop nepenaga aas-
NEHU NpefyCMOTPEH Ha nofatoLlem Tpybonposoae.

MmnynbcHble TpybKu perynaTopa nepenaaa faBneHUN
NoAKIoUeHbl K Tpy6bonpoBogamM yepes WapoBble KpPaHbl
C Lenblo coxpaHeHus pabotocnocobHocTu BTT Bo Bpems npo-
BEPKM UM PEBU3UUN perynupyloliero 6noka perynatopa v
nepuoanyeckor NpoayBKy TPYOOK.

Y3161 npu2zomoeneHus mensoHocumens 01 omonsieHuUs
usu 6eHMUAAYUU

Y37bl NPUroTOBEHNA TEMIOHOCUTENS AN OTOMNEHUA U BEH-
TUNALMN OJHOTUMHbIE. OHY MOTYT BbINONHATLCA C 3aBUCU-
MbIM WJIN HE3AaBUCMbIM NPUCOeAVHEHNEM K TEMIOBOIA CETU.
Cxembl BTI paspa6oTaHbl gna o6oux cnyvaes. BoiGop Toin
VSIN HOW CXeMbl MPUCOeAVHEHMSA ONpeaenseTcs nbesome-
Tpuyeckum rpadmkom Ha BBoae TennoBoi cetu B T, Bbico-
TOUi CCTEMbI OTOMJIEHUA WA MECTOM PasMeLLEeHUNA APYrux
TENJIONCNoJib3yIOWMX YCTAaHOBOK, MPOYHOCTbIO NpUMe-
HAemoro o6opynosaHua (P, , Ha KOTOpoe OHO paccunTaHo) U
0Co6bIMI TPe60BaHUAMU TeNNOCHa6XKaloLLei opraHn3aLn.

" KomnaHua «JaHpocc» paclumputenbHble COCyfibl He MPON3BOAWT 1 OCYLLLECTBAET NOCTaBKY MX KOMMIEeKTHO ¢ BTT Tonbko no cnew3akasy.
2 KomnaHua «[aHpocc» MOXKeT U3roToBUTb 1 NOoCcTaBUTb BT, BbIxoAsALME 3a paMK/ OrpaHnyeHnin Ans CTaHOAPTHBIX YCTaHOBOK, MOLLHOCTbIO,
npesbiwatowienn 4 MBT (o 30 MBT), Ha ycnoBHoe faBneHue o 25 MMa npu pakTnyeckom nepenage AasneHnin Ha BBoge meHee 0,15 MMMa.
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BmecTte ¢ Tem pekomeHayeTcA oTAaBaTb NpeanoyYTeHne Hesa-
BUCIMOMY CMOCO6Y NPUCOEAVHEHNSA CUCTEM Yepe3 BOAOMNO-
JorpeBaTtenu Kak Hambornee coBpeMeHHomy. [apaBnnyeckoe
pa3obuieHne BHYTPEHHUX CUCTEM 34aHUA 1 CUCTEMDI Te-
nnocHabXeHusa obecneyrmBaeT HaNBbICLWIYI0O HAAEXKHOCTb
1 UCKNIOYaeT NPpUMeHeHMe CI0XKHbIX Y3/10B COrnacoBaHunA
AaBNeHN C NPUMEHEHNEM [OPOTrOCTOALNX PETYNATOPOB
JaBneHni «rnocsie ceba» Uy perynsTopoB Nogrnopa 1 Hacoc-
HOro o6opyaoBaHus.

Y3en npucoenHeHNA BEHTUNALMOHHbIX YCTaHOBOK MOA-
Kntoyaetca K bTTT BMmecTo ogHOM 13 ABYX CUCTEM OTOMNEHMA,
ec/n ero TemnoBas MOLWHOCTb He npeBbiwaeT 30% oT obLen
MOLLHOCTU TEMNOBOrO NyHKTa. B gpyrux cnyyaax 31oT y3en
BbIMOJTHAETCA B BMAE OTAENIbHOIo 6510Ka, KOTOpbIl Nprcoean-
HAETCA K TpyboNpoBoAam TEMIOBOrO NMyHKTa Nocsie y3a yyeTa
napasnnenbHO OCHOBHOMY 610Ky ansa cuctem otonnexus un IBC.
(JaHHOe OTBETBNIEHNME Ha CXeMaX NMOKa3aHO CepbiM LiBETOM.)

Tunosble cxembl BTI npegycmaTtpuBaloT 40 ABYX Y3108
NPUroTOBNEHUA TEMOHOCUTENA ANA CUCTEM OTOMJIEHNUA UK
no ofHOMY Y311y sl OTOMIEHUA 1 BeHTUnsiuun. Ecnu TpebyeT-
cs 6onbLuee KONMYeCcTBO NoJOOHbIX Y3/10B, TO TAKOW rpOMO3[-
KU 610K pa3brBaeTcsi Ha HECKONbKO CTaHAAPTHBIX U OH
pa3pabaTbiBaeTcs Nno MHANBUAYaNIbHOMY 3aKasy.

Y3161 npucoeduHeHus cucmemoi NBC
Cxembl BTI pa3paboTaHbl AnsA Tpex BapraHTOB Npucoeau-
HeHuA cuctembl BC K TENNOBOW C€TU CUCTEMBI LIEHTPann3o-
BaHHOIO TeMJI0CHabXeHuA:
» Yepes BofonoporpesaTesib N0 OAHOCTYNEHYATON CXemMe;
» Yepes BofonoporpesaTesib No ABYXCTYNEHYaToN cxeme;
> Yyepes ysen cMmeweHnA (NP OTKPbITON cUCTEeMe Temnso-
CHabGXeHunA).

MNpuncoepuHenne cuctembl FBC yepes Bogonogorpesartenb
No OfHOCTYNEeHYaTol cxeMe ABNAETCA NPeANnoOUYTUTENbHbIM,
TaK Kak B Cllyyae NMPMMEHEHUsA NIacTiHYaTbiX TEMI006MeH-
HUKOB 1 HaAiEKHbIX CPefiICTB aBTOMaTM3aLM1 OTBeYaeT BCem
TEXHNYECKM TPe6OBaHNAM CUCTEMbI TETNIOCHAGKeHMA.

[lByxcTyneHuyaTasa cxema B HacTosllee BpPemsa NCMOMb3yeT-
CA B TOM CJlyyae, eC/iv B CUCTEME TennocHabxeHus, kpome MBC,
NPUCYTCTBYET CUCTEMA OTOTJIEHMA N COOTHOLLUEHWE KX Ternso-
BbIX Harpy30K NIeXnT B AranasoHe (TpebosaHue . 3.14) [2]:

0,2 < (Qrec/Qo) < 1.

Ecnu B neps.yto cTyneHb nogorpesatena BC npeanonaraet-
CA NoAaBaTh TEMNOHOCUTESb MOC/Ie CUCTEM OTOMIEHUA U BEHTU-
NALWKW, TO NPV onpeAeneHn COOTHOLEHUA Harpy3oK B pacyeT
NPVHUMaeTCA CyMMapHas Harpyska Ha 3Tu cuctembl (Qq + Qg).

Y3en noonumku
Y3nbl NOANMUTKN NPUCYTCTBYIOT B CX€MaX He3aBUCMMOro
NpUcoeaHEHUA CUCTEM OTOMJIEHNA (BE@HTUNALMM) K Tenno-
BOI ceTn yepes Bogonogorpesarenu (puc. 2-3, 7-8, 11-14,
19-20). Mpwu 3TOM ANA KaXKAON CUCTEMbI OTOMJIEHUA (BEHTU-
nAayMn) npeaycMoOTpeH CBOI y3en NoAnuTKU.

Y3en noanuTKM OCHalleH aBTOMaTU3MPOBaHHbIM MOAMNK-
TOYHbIM SNIEKTPOMarHUTHbIM KJlanaHOM 1 HaCOCHbIM MOAYIEM
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(onumMoHanbHO), pene aaBneHus (MpeccoctaTom), 06paTHbIM
KnanaHomMm, 3arnopHO apMaTypoi, paclpUTeNIbHbIM COCYLOM.
(B ctaHpapTHOM KoMnneKTauwmm B coctas BTl He BxoauT.)
MoanuTOYHbIN HacocC ycTaHaBNUBaeTCA B TOM ciiyyae,
ecnv JaBneHne TerJioHocuTens B o6paTHom Tpy6onpoBoae
TEMNOBOI CETV HeJOCTAaTOUHO AJ1s NoAAepKaHuA Tpebyemo-
ro CTaTM4eckoro AaBNieHUs B CUCTEME TerionoTpebneHus.

2.3. MHOroBapuaHTHbIE
snemeHThI BTII

Hekotopbie anemeHTbl BT npepgcraBneHbl BO MHOroBa-

puaHTHOM ncnonHeHum. K Hum otHocAaTtca:

» MopAysnb Bogonoforpesartens Afia CUCTeMbl OTOMIEHUS;

> MOAYJb LUPKYNALMOHHBIX 1 MOAMUTOUYHbIX HACOCOB.

Mopaynb BogonoforpeBaTena Ajia CUCTEMbl OTOMJIEHNUA
npepnaraetca B AByX BapuaHTax (n. 14.12) [1]:

» C OQHUM Tenoo6MeHHMKOM (6e3 pe3epBa) — OCHOBHOM
BapuaHT. [lpymeHAeTcA B palloHax pacnonoXeHns 3aa-
HMA C pacyeTHON TeMmnepaTypoi Hapy>KHOro Bo3gyxa AnA
NPOeKTMPOBaHNA oTonNeHnA cebllle —40 °C B Tom cnyyae,
KOrAa AOMyCKaloTCA NepepbiBbl B OTOMIEHUN 3[aHNA NpU
aBapUINHbIX CUTyaLMAX C BOfonoporpesarenem;

» C ABYMA MapannenbHbIMu TennoobmeHHnKamu. Kaxabii
paccuntaH Ha 75% oTtonuTenbHOW Harpysku (ecnu gony-
CKaloTCA NepepbiBbl B OTOMNEHNY, B paliloHaX C pacyeTHO
TemnepaTypoli Hapy>KHOro Bosayxa Humxe —40 °C) nnmn Ha
100% (ans paioHOB ¢ N06OoII pacyeTHOW TemnepaTypor
Hapy>XHOro Bo3flyxa, Koraa He AOMYCKalOTCA NnepepbiBbl
B OTOMJIEHNUN) — OMNUMOHAJIbHO.

BapuaHT mogyna BogonoforpeBatens ¢ pe3epBHbIM Ten-
NOOOMEHHVKOM NPVIBEAEH Ha puC. 23.

Mopynu Bogonopgorpesatenein gnsa cucrem NBC v BeHTH-
nAynn ctaHgapTHbix BT BbinonHeHbl 6€3 pe3epBrpoBaHUA
Tennoo6MeHHbIX annapatos (n. 14.12) [1].

KonnuectBo Tennoo6mMeHHMKOB B cTaHZapTHOM BT He
LLOJIXKHO ObITb 6onee yeTbipex. Hanpumep, npu pasaenbHbiX
TennoobMeHHMKax B ABYXCTYNeHYaTOM BOAOMOAOrpeBaTene
IBC BTI moxeT ocHalwaTbCA ABYMA y31aMU NPUrOTOBAEHUA
TENJIOHOCUTENA ANA CUCTEM OTorsieHust 6e3 pesepBa nM60
TONIbKO OJHVIM Y3J10M C pe3epPBHbIM TEMTOOOMEHHVIKOM.

Mpy HEO6XOAUMOCTY YCTaHOBKY Pe3epPBHbIX BOLOMOA0-
rpesatenen B cuctemax BC (B 3maHmAX, rae He fjonyckaeTca
nepepbiBa B ropsyem BOAOCHAOXEHNV UM MOLHOCTb CUC-
Tembl npesbiwaeT 2 MBT) n BeHTUnAUMN (no TpeboBaHmo
TexHonorum) BT nsrotaBnMBaTCA NO MHANBMAYAJIbHbBIM
cxemam.

MepeknioyeHre paboumx TeNIO06MEHHUKOB Ha pe3eps-
Hble B TMNoBbIx BT npegycmaTprBaeTca BPyUHYIO C MOMOLLbIO
yKa3aHHOI B Cxemax 3anopHow apmaTypbl. Moaynb Bofo-
nogorpesartena CMCTeMbl OTOMNIeHNA, BeHTunAaunn nunm MBC,
BHE 3aBMCUMOCTM OT KONIMYECTBa B HEM TEMI00OMEHHUKOB,
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OCHalaeTCcA OAHMM PEerynnupyrLmm KnanaHomMm (KnanaHbl
He pe3epBupYyIoTCA).
Bogonoporpesatenu Ana cuctem oTonaeHna Ui BEHTUNA-
uun B cTaHAapTHbIX BTIT BbINonHATCA Ha 6a3e nnacTMHYaTbIX
nasHbIX UMM pa3bopHbIX OAHOXOLOBbIX TEMNTOOOMEHHUKOB
Danfoss. [IByxcTyneHuaTbiln Bogonogorpesatens BC moxet
COCTOATb M3 ABYX pa3fesibHblX OA4HOXOAOBbIX MAAHbIX UIN
pPa3bopHBbIX NNACTMHYATbIX TEMTOOOMEHHMKOB (puc. 12, 14, 16
1 18) nu60o 13 MOHOBIOUYHOTO [IBYXXOOBOIO MasiHOro TEMJo-
obmeHHuKa (puc. 11,13, 15un 17).
Mepen KaxxablmM TEMNO0OMEHHNKOM, B LieNifAX obecneyeHus
ero nepruoanyeckon NPOMbIBKM CneLmanbHbIM1 pacTBOpamm
C NCMONb30BaHMEeM NPOMbIBOYHOWN YCTaHOBKU, MpeaycMoTpe-
Hbl WTyyepb! [l, = 20 MM C waposbiMy KpaHamu. [insa ncknio-
YeHMA NoNagaHNA MPOMbIBOYHOW XNAKOCTY B perynvpyioLime
YCTPOWNCTBA U HACOCHOE 06OPYAOBaHKE MeXAY HUMM U TeMo-
o6MeHHMKamu Ha TpybonpoBogax BTI yctaHoBneHa gonorn-
HUTeNbHaA 3anopHas apmaTypa.
Mopgynb unpkynAaunoHHbix HacocoB (MLH) cuctem oto-
nneHusn, BeHtTunAuun n NBC, a Takke Mogynb NOANUTOUYHbIX
HacocoB (MIMH) B ctanpapTHOM BTl npeaycmoTpeH B Tpex
BapuaHTax:
> C OAHUM 6echyHAaMEHTHbIM LUPKYIALNOHHBIM HAaCOCOM
(puc. 24 a) — ocHOBHOI BapuaHT. Pe3epBHbIN Hacoc npe-
[OCTaB/AETCA OTAENbHO Mo TpeboBaHMIo 3aKasunka ana
nocsieayioulero XxpaHeHNa Ha CKjiage 3KcnnyaTmpyiowen
opraHusauuu (n. 4.15) [2];

> COJHUM CABOEHHbIM HAaCOCOM ( puc. 24 6) — ONUUOHANBHO;

» C ABYMsA pa3genbHbiM/ Hacocamu (pabounii u peseps-
HbI1), nogo6paHHble Ha 100%-HY0 NPOU3BOAUTENBHOCTD
KaXkAblll, B COYETaHUM C 06paTHbIMU KJlanaHamMu U 3anop-
HOW apmaTtypori (puc. 24 B) — ONUMOHaNbHO.

Mpn Heob6XxoAUMOCTN YCTaHOBKM GOMbLLIEro KonmnyecTsa
HacocoB BTl n3rotaBnueaeTca No NMHANBUAYaNbHOMY 3aKasy.

Ona cunctem otonneHna n NBC B KOMNNEKT HAaCOCHOTO
MOZYNA C ABYMA pa3fesibHbIMU Hacocamm, Kpome Tpy6o-
NPOBOAHOWN apMaTypbl, TaKXKe BXOAUT pesie nepenaja Aas-
NEeHWN ANA aBTOMATMYECKOro BKIIOYEHWA (Yepes perynmpyto-
WM Nprbop) pe3epBHOro Hacoca NPK oCcTaHoBKe paboyero
(ABP HacocoB).

2.4. ABTOMaTn3ayuns
cTaHpapTHbIX bTT1

PeweHna no aBtomaTtmsayumnm BTM peannsyrrca Ha

3NEKTPOTEXHNYECKUX, JJIEKTPOHHDIX U FTMAPOMeXaHNYeCKMX

cpefcTBax.

KoHTponnepbl (3neKTpoHHbIE CpeAcTBa) B aBTOMaTUYE€CKOM

pexume obecneymBaloT:

» MOrOAHYI0 KOPPEeKLMIo TeMmnepaTypbl TEMIOHOCUTENS, NO-
AaBaeMoro B CCTEMbl OTOMJIEHUA N BEHTUAALINN;

» MOCTOAHHYIO TemnepaTypy Boabl B cucteme BC;

> MPOrpaMmmMupoBaHMe pasfINYyHbIX TEMMepPaTyPHbIX PEXN-
MOB 0 YacaMm CyTOK 1 AHAM Hefenu;

» OrpaHMYeHne MaKCmasnbHbIX 1 MUHUMAalbHbIX 3Ha4YeHU
perynupyembix TemnepaTtyp TEMNOHOCUTENA U ropaYvei
BOJAbI;

» KOHTpOJb N0 3aJaHHOMY NOrof03aBUcCUMOMy rpadpuky
TemnepaTypbl TEMIOHOCUTENA, BO3BPalLLaemMoro B Terio-
BYIO CE€Tb CICTEMbI TEMNIOCHaGXKeHNs;

» OCTaHOBKY CUCTEM OTOMJIEHUA Ha JIeTO C KpaTKOBPEeMeH-
HbIMUN NePUOANYECKMMYU BKITIOUEHNAMM HAaCOCOB U pery-
NMpPYIOLWNX KNanaHoB.;

> ynpasnieHne LUPKYNALMOHHbIMU HacoCaMm C 3aLUTON UX
OT CYXOro X0Aa;

» noppeprkaHue 3afaHHOro CTaTUYeCckoro JaB/eHusA B CUC-
Temax TennonotrpebneHuns, NOAKMNIOUYEHHbIX K cucTeme
TennocHab6xeHnsA No He3aBUCUMOII CXeME;

» NOAKIIOYEHMEe K cucTeMe gucnetyepusauum no ¢usnye-
ckum, GSM, TCP\IP kaHanam cBA3u;

> apXUBMPOBaHMe AaHHbIX;

> aBapUIHYIO CUTHaNN3aLuuio;

» MOHUTOPVIHI AaBNEHUN.

B KauecTBe TaKnx CpeACcTB MPUMEHAIOTCA KOHTPOnepbl
Danfoss cepun ECL Comfort ¢ pa3nuyHbiMy ynpaenaioLwm-
MW KJlloYaMy 1 annapaTHoO pacluypsaemble KOHTpoJlepbl
ECL Apex 20. Habop nHTepdelicHbix Moaynen u npo-
rpamMMHbIX CpeACcTB ob6ecneumnT NoAKNAIOUYEHEe KOHTPO-
nepos K 6onbwnHcTBY coBpeMeHHbix SCADA-cncrem.
KoHTponnepbl Danfoss oTnmuyalTcA MHTYUTUBHO NOHAT-
HbIM, OPUEHTUPOBaHHbIM Ha NMOJib30OBaTeNsA YeNoBeKo-
MaLUMHHbIM UHTep¢encom, He TpebyioT cneuranbHbIX 3Ha-
HUI 13 06nacT NHGOPMALIMOHHBIX TEXHOJIOTMIA, MPOCTbI B
3anycke u 06cnyKnBaHum.

dneKTpoTexXHNYecKne cpeacTBa peanunsyoTca B Buae

3NeKTPOCMIoBbIX WKadpoB N WwWKapoB aBTOMaTUKN 1 0b6e-

CcreymBaloT:

» KOMMYyTaLuIo 51eKTpocunoBoro obopynosaHua BT,

> MpU HeO6XOANMOCTY PYyUHOE BMelLaTeIbCTBO onepaTtopa
B paboty BT,

> WHAMKaLMIO COCTOAHNA 06opyoBaHuA,

> BBOJ, 3NI€KTPO3HEPrum 1 3aluTHbIe GyHKLMUN.

I'IpV| UCMOJIHEHUN 3N1eKTPUNYeCKUX LI.IKa¢03 NCNoJib3yloTcA
KOMMOHEHTbI BeayLwmnx eBpOI'IeVICKI/IX npomssop,meneil.

lmpapomexaHuyeckue cpefcTBa obecneuynBaloT:

» MoAfep’kaHne 3aAaHHOro CTaTUYeCcKoro JaBeHns B CUC-
TeMax TennonoTpe6aeHuns, NOAKIIOUEHHbIX K cucteme
TennoCHa6XXeHNA No He3aBUCIMOIA CXeMe;

» cTabunusayuio nepenaga faBneHUin TeNIOHOCUTENA ANA
CUCTEM OTOMJIEHUA U BEHTUNALMN Ha BbIXOAE U3 TENOBO-
ro nyHKTa (onuMoHanbHo);

» MopJep)KaHue NOCTOAHHOrO Nepenaga AaBleHUiA Ha pe-
ryNupyIowWmx KnanaHax co CTOPOHbI TEMJIOBOW CETH.
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Pezynupoeanue 0assieHua noonumku

B uenax nopnepxaHna HeOOXOAMMOro CTaTUYECKOro AaBre-
HWA B HE3ABUCKMO NPUCOeANHEHHbIX K TEMNSI0BON CeTU cucTe-
max B BTI ncnonb3oBaH 3n1eKTPOMarHUTHbINA (CONEHOUAHDIN)
KnanaH Tuna EV220B B couyeTaHnm € 31eKTPOKOHTAaKTHbIM perie
fAasneHua (npeccoctatom) Tvna KPI35. OT sTOro e npeccocta-
Ta BK/OYAeTCA NOANMUTOYHbIN HAacoC (Mpu ero Hanmumm).
Take BO3MOXHO QYHKLMIO MOAMUTKN peann3oBaTtb C MOMO-
wbto KoHTponnepa ECL Comfort 310.

Cma6unusayus nepenada oassneHuli Ha ebixode u3 bTI1

6 cucmembl OMONJIeHUA U/IU 6eHMUNAYUU
Mpepycmatpusaetca B BTTT onuynoHanbHO MO 3aaHMIo 3aKas-
yrKa.

Crabunusauuio nepenaga AaBieHUN Ansa CUCTeM Tenso-
noTpe6seHNA peKoMeHAyeTCcAa NPUMEHATb NPU NepemMeH-
HbIX pacxofaXx TeMJIOHOCUTENA B CJieAyoLWMX Ciyvanx:
> ANA ABYXTPYOHbIX CUCTEM OTOMIEHUA C PajnaToOPHbIMU

Tepmoperynaropamu;
> ANA aBTOMaTU3NPOBaHHbIX BEHTUIALMOHHBIX YCTaHOBOK.
C 3TON Uenblo pekoMeHAYeTCA NCMOoMb30BaTb LMPKYIALM-
OHHble HAaCOChl C YaCTOTHbIM Npeobpa3oBaTenem Uv ycTaHas-
NnBaTb perynaTop nepenycka:
> Ha NepemMblyKe MeXAy nofawmm 1 obpaTHbIM Tpy6onpo-
BOAAMM HE3aBNCKMMO MPUCOEANHEHHbIX K TEMOBOW CeTH
CUCTEM OTOMAEHUA NN BEHTUNALNN;

» Ha 06BOHOM TpyOOMPOBOAE HAacoCa NPU 3aBUCMMOM NpU-
coefiHEHUN CUCTEM.

B cnyyae nprvmeHeHna perynatopa nepenycka Ha nepe-
MblYKe nocsie BOAOMNOAOrpeBaTensa npeaycmaTpuBaeTca
[OMNOJIHNTENbHbIV LWAPOBOW KpaH. [NepenyckHble KnanaHbl 1
LIapOBOW KpaH NoKasaHbl Ha puc. 25.

2.5. KoncrpykTtusHblie
ocobennoctu BTII

B ctanpapTtHon Bepcun BTTT npegycmatpmuBaeTca npumeHe-
HVe crieayoLwmx BUAOB 1 TUMOB TeMIoOMexaHNYeckoro obopy-
[0BaHVA, NPUOGOPOB PerynMpoBaHnsa 1 TpybonpoBogHON ap-
MaTypbl:

» MacTMHYaTble TEMNNO0OMEHHUKN — NasHble 0OJHOXOA0BbIE
TMna XB B y3nax NnpurotoBneHnsa TenioHoCUTena ansa cu-
CTEeM OTOMJIEHUS UMW BEHTUNALMK, pa3bopHble Tuna XG ana
O[IHO- 11 IBYXCTYMNeHYaTbIX (C pa3aesibHbIMU TEMI00OMEHHN-
kamu) Bogonoporpesatenen cuctemol IBC, nadHble Tuna XB
WNN IBYXXO[0Bble, pa3bopHble Tuna XG ansa AByXCTyrneHva-
TOro HarpeBa Bogbl B cuctemax MBC ¢ MOHO610UHbIM BOLO-
nogorpesatenem [12];

» Hacocbl dupmbl Grundfos unu Wilo (oguHapHble unu cago-
€HHble, C YaCTOTHbIM Npeobpa3oBaTtesniem nnn 6e3 Hero);

» ¢naHuesble Knanaxbl VB2 I, = 15-50 MM ¢ anekTponpu-
Bogamn AMV20 vnn 30, VF2 [l, = 65-100 mm ¢ npriBogamm
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AMV55 unn AMV56 (cm. kaTanor [8]), a Takke ¢ Np1MBOAOM
AMV435 (pna knanaHa [y=65-80 mm npu TemnepaType Te-
nnoHocutena go 130 °C). «<MeaneHHbie» npusogbl AMV20
v AMV55 ycTaHaBnmMBaloTCA Ha KnanaHbl Aisa cuctem oTo-
MIeHUst NN BEHTUNAUNY, A «ObICTpble» nprBofabl AMV30
mnn AMV56 — ana cuctemol BC;

3M1eKTPOHHbIN perynaTop Temnepatypbl ECL Comfort 210
unu 310 (cm. nocobue [7]);

MOHOGOUHbIV perynAaTop nepenaga gasneHuin AVP,
P, =25 6ap, yCNoBHbIM NPOXo4oM Ao 50 MM, Ans nogatoLle-
ro nnu obpaTHoro Tpy6onposofos Ha AP = 0,2-1 6ap unu
AP = 0,3-2 6ap, c ofHOW Uy ABYMA MMMYSIbCHbIMU TPYOKa-
mMu AV unu coctaBHom perynatop AFP/VFG2, coctoawmin 3
KnanaHa VFG2 [, = 15-150 mm, perynvpyloLiero snemeHTa
AFP-9 Ha AP = 0,15-1,5 6ap vnu AP = 0,5-3 6ap v gByX UM-
nynbCHbIX TPY60K AF [9];

MOHO6/104HbIN perynatop nepenycka AVPA, P, = 16 6ap,
YCJIOBHbIM Mpoxofom A0 50 mm, Ha AP = 0,2-1 6ap, nnu
AVPA, P, =25 6ap, [l, = 15-25 mm, Ha AP = 0,3-2 6ap, nnu
AVPA, P, =25 6ap, [, = 32-50 mm, Ha AP = 0,2-1 6ap unun AP =
= 0,3-2 6ap nmbo coctaBHoW perynatop AFPA/VFG2, co-
croAwwmn n3 KnanaHa VFG2 [, = 65-100 mm, perynvipytoLye-
ro 6noka AFPA Ha AP =0,15-1,2 6ap nnn AP = 0,5-2,5 6ap u
LBYX UMMYNbCHbIX TPY6OK AF [9];

3M1eKTPOMarH1THbIN (CONEHOMAHDBIN) KNanaH y3na NoANUTKN
Tvina EV220B [, = 15-50 MM C 3/1eKTPOMArHMTHO KaTyLIKOW
U LUITEKEPOM AN1A MOAKoYeHVA Kabens [8];
3M1eKTPOKOHTaKTHOE pene aasneHua (npeccoctart) KPI 35 [10];
pene pasHoctu fasneHun tuna RT262A gna ABP Hacocos;
My$TOBBIV ceTuaTbin GpunbTp Y222P unu dnaHueBbir TMna
FVF [12];

pe3bboBoil 06paTHbIN KnanaH Tuna 223 [, = 20-50 mm
C NpucoefuHUTENbHBIMK NaTpybkamu (Mpy TemnepaTtype
TennoHocuTena unu sogbl go 80 °C), dbnaHueBbI — TUNa
462, [,= 50-150 mm (Npn TemnepaType TenjoHoCHUTeNA
Ao 100 °C) unu pnAa yctaHoBKK Mexay ¢naHuamu tuna 802
A,=20-150 mm (npwv TemnepaType TeNIOHOCUTENA CBbiLLe
100 °C) [12];

norpy»Hble TepMomeTpbl conpotusneHna ESMU ¢ meaHbIM
KOPMyCOM B KOMM/IEKTe C 3alUTHOWN rMib30M 13 HepKaBe-
owen ctanu gna n3MepeHnsa TemnepaTypbl TenioHocuTe-
na[7];

Norpy»Hoi TepmomeTp conpoTueneHna ESMU ¢ kopnycom
13 HepxKaBeloLlen ctany, 6e3 runb3bl, AN1A U3MEPEHNA TeM-
nepatypbl ropayei sogbl B cucteme BC [10];

TepmomeTp conpoTtusneHua ESMT gna nsmepeHus temne-
paTypbl Hapy»Horo Bo3gyxa [10];

XOJIOAHOBOJHbIN pacxoaomMep NpPoun3BOACTBa CTOPOHHMX
KOMMaHui (Mo yKasaHuio 3aKa3unka);

My$TOBBIN pyyHOI 6anaHCMPOBOYHBIN KnanaH Tuna MSV-
BD, , = 15-50 mm unu dnaHuesbi Tna MSV-F2 [, = 15~
150 mm [11];

CTanbHON WwapoBoi KpaH Tina JiP nnn emy nogo6HbIn ana
YCTaHOBKU Ha Tpy6onpoBofax TennoHocmTens, nog npu-
BapKy nnu ¢pnaHuesbin [12];
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» OMNCKOBbIV MOBOPOTHbIV 3aTBOp Tna SYLAX gnAa yctaHos-
K1 Ha Tpy6onpoBofax XonofHoOW 1 ropavein Bofbl CUCTEMbI
MBC[12];

» MydTOBbBIV WAPOBOW KpaH U3 HepaBetowwen cTanm Tuna
X1666 51l yCTaHOBKM Ha TPy6ONpOoBOAax XONOLHON 1 rops-
yelr Boapbl cuctembl [BC nepep TennoobmeHHMKaMK (Ana cny-
CKa TemniIoHOCUTENA, BbIMyCKa BO3AyXa 1 MPOMbIBKM), @ Takxe B
MecTax oT6opa fasneHus [12];

» TPEXXOAOBOW KpaH noj MaHOMETp ¢ pabouelt Temnepatypom
He meHee 150 °C — CTOPOHHMX NPOn3BOAUTENEN;

> CepTUMUNPOBAHHLIN B POCCUM TePMOMETP NMOKa3biBaOLNIA,
CO LWKanon, CooTBeTCTBYIOLLeN paboyen TemnepaType us-
Mepaemol cpefibl (Kak MpaBuIio, yCTaHaB/MBAETCA Ha MecTe
MoHTaxa BT);

> CepTUOULMPOBAHHBIN B POCCMN MaHOMETP C BEPXHUM npege-
JIOM U3MepPeHUIA, COOTBETCTBYIOLMM MCMblTaTelIbHOMY AaB-
JIEHUIO ANA TEMNOBOW CETU U CUCTEM TENNonoTpebneHna (Kak
npaBuno, yCTaHaBNMBAETCA Ha MecTe MOHTaxa BTT).

CeopHanA cneumdUKaLma NPUMEHAEMOrO B CTaHZapTHbIX BTT1
060opyaoBaHNA, NPUOGOPOB 1 apMaTypbl, C UX HyMepaLmen Ha Tex-
HOMOIMYECKNX CXeMax, NprBefeHa B MpunoxeHnn 2.

Ha Tpy6onpoBogax X0nofaHONM 1 ropsaYei Boapl, @ TakKe Ha
LMpKynALMOHHON nuHum cuctembl BC ¢ Bogonogorpesatenamm
npefycMaTprBaeTCA YCTaHOBKA LLIAPOBbIX KPaHOB 13 HepKaBe-
loLLield CTanv Npy YCNOBHOM Mpoxofe Tpybonposoaa o 50 mMv,
a CBblLLEe — JNCKOBbIX MOBOPOTHbIX 3aTBOPOB.

YcnoBHbI Npoxog Tpy6onpoBoaos 06Ba3ku BT BbibrpaeT-
CA B CiepyloLiem AvanasoHe CKopoCTel TENIOHOCUTENA, XOnog-
HOW 1 ropAYen BOAbl:

» o10,6 po 1,2 M/c — ana Tpy6 A, =15-50 mm;

» ot 110 1,5m/cana—Tpy6 [, 6onee 50 mm.

[na 3awuThbl OT Wyma 1 BUGpaLuii, BO3HMKAOWMX NPpU pa-
60Te HacocHoro obopyfosaHusa, B BT MoryT nprmeHATbCA cre-
LnanbHble TEXHNYECKNe peLleHuns.

K uncny meponpuATvn, HanpaBneHHbIX Ha CHUXKEHME LLyMa U
BUOpaLIK, OTHOCATCA:
> WCMONb30BaHMe rMOKNX BCTaBOK Ha NaTpybKax HacoCoB;

» ycTaHOBKa Hacocos B BTl Ha cneupanbHble BUGpousonupyto-
Line OCHOBaHWA;

» MOHTax BTI c npyMeHeHem BUOPON3ONATOPOB NOZ UX OCHO-
BaHMeM.

HeobxoanMocTb peannsaumm ofHOro UM HECKOSbKUX Me-
POMPUATNIA yCTaHABIMBAETCA MO COrNAacoBaHMIO C 3aKa3UNMKOM.

Kpome TOro, B cOOTBETCTBMM C TPebOBaHUAMMN HOPMATNB-
HbIX JOKYMEHTOB Mpu MOoHTaxe BTI B TEXHMYECKUX NOANONbAX
KUNbIX 34aHNN NPefyCMOTPEH Lenbll pag MeponpuaTui,
He CBA3aHHbIX HenocpeacTBeHHO ¢ camum BTTT.

CraHpapTHble BTI cobupaloTcs, Kak NpaBuno, Ha eauHoN
pame CO LMTOM YnpaBieHna U BCeMU HEOOXOAUMbBIMUN BHYTPEH-
HUMM SNEKTPUYECKNMUN COEQVHEHUAMM.

LWt ynpaeneHunsa BT BkntoyaeT B ce6A, MTOMUMO 3N1eKTPOH-
HbIX perynatopos Temnepatypbl ECL, KOMMNOHEHTbI NUTaHNA
anekTpocnnoBoro obopynosaHus TI1, sneMeHTbl MHAMKaLUK
N NepeksilyYeHna pexnmoB, yCTPoONCcTBa Ana obecneyeHuns
BHYTPEHHEN JIOTVIKW, KNEMMHUWKIN 1 COefiIMHUTENbHbIE Kabenu.

OH obecneurBaeT GUKCMPOBAHHbBIV HAbopP GYHKLMIA, B TOM

uncne:

» 3neKTponuTaHune obopygosaHusa TI1;

> yrpaBneHune UMPKYNALUMOHHBIMU Hacocamm (MyCK, OCTaHOB-
Ka, NepeksitoyeHne ¢ paboyero Ha pe3epBHbIi, 3almTa ot
«CYXOro X0fAa») B cllyyae, ecnv 3Tv GyHKUMM He MOTYT ObITb
peann3oBaHbl C MOMOLLIO KOHTPONINepa;

» ynpasrieHve paboTol y3na NnoanuTKY (CONEHOVAHBIM Kna-
NMaHoM, NOAMUTOUYHBIM HAaCOCOM Y Aip.);

> WHAVKaUWA COCTOAHUA OTAENbHbIX 3nemeHToB TI1;

> aBapuiHaa cMrHanusaums;

> MNepek/oveHne Mexay pasinyHbIMK pexrnmamn ynpasse-
HuA obopynoBaHMem (pyuHoe, oT perynatopa ECL nnu ot
ANCMEeTYepCKOoro MyHKTa) 1 np.

B cTaHgapTHOM MCMONHEHUMN WNUT NpefHa3HavyaeTcA
ana ynpasneHuns bTT, copepXawum oT 0gHOro Jo yeTbipex
KOHTYPOB peryampoBaHua ¢ LUPKYJALNOHHbIMU Hacoca-
MU (MO OfHOMY WnK fBa B rpymnmne), KOMMNOHEHTbI CUTOBOTO
1N HU3KOBOJIbTHOIO NUTaHusA, BKtovaa ABP Hacocos, conyTcT-
BYIOLLME SfIeMEHTbI.

Ha nepepHioio naHenb WnUTa BbiBeeHbl OpraHbl ynpasse-
HVA 060PYAOBaHUEM V1 SNIEMEHTbI MHAVKALMN.

Mpn HEO6XOAUMOCTI NOCTPOEHNA CUCTEM ANCMETYEPH3a-
ummn cTaHgapTHble BTT MoryT 6bITb YKOMMIEKTOBaHbI LWUTaMK,
BbIMOSIHEHHbIMY MO NHANBUAYASIbHBIM 3aKa3aMm.

[Mpy 3TOM Ha MHANKaLMIO NN AUCKPETHbIE BXOAbl KOH-
Tponnepa AncnetTyepusauni MOXeT BbIBOAUTbCA ClefyloLlas
nHdopmaums:

» COCTOSIHME CUSIOBbIX BBOJOB;

» COCTOsIHVEe 0bopynoBaHuA (Bkn./Bbikn.);

» CpabaTbiBaHVie TEMIOBOW 3aLUMTbl SNEKTPOLBUraTeNnen;

» aBapuA HACOCHOW TPyrnbl, CHATaA C CUrHaIbHOrO KOHTaKTa
perynartopa ECL;

> pexnm ynpasneHusa obopynosaHuem (o1 perynatopa ECL,
OT perynaTtopa gncneTyepusauun, pyyHoe).

[nAa pa3paboTKy HecTaHAAPTHbIX WKadoB HEOOXO[MMO
3anoJIHUTb CneLuunasnbHbI ONPOCHbIN JINCT.

OpueHTUPoBOUYHbIe rabapuTbl BT, BbINONHEHHOTO MO Cxeme
N2 10 6, Ha pa3Hble TenoBble Harpy3KM AaHbl B MpunoxeHnn 4.

Mpw orpaHnyYeHHbIX pa3mepax ABepent, BOPOT NN MOHTa-
HbIX MPOEMOB B NMOMELLEHUU ANIS TEMSIOBOrO MyHKTa Mo Tpebo-
BaHUIO 3aKa3uMKa 6/104YHbIe YCTaHOBKM MOTYT COCTaBNATbCA U3
HECKONbKNX YKPYMHEHHbIX 3/1IeMEeHTOB, N3roTaBfiMBaemMbIX 1
MOCTABSIEMbIX Pa3AeNibHO U cOBMPaeMbiX Ha MecTe B eAUHDBIN
610K 6€e3 NpUMeHeHUA LOMOJHUTENbHbBIX CTPOUTENbHO-
MOHTa)XHbIX KOHCTpYKUnii. BTI pa3briBaeTcsa Ha 3NeMeHThI,
KaK NpaBuio, Mo KOHCTPYKTVBHbIM COObpaxkeHusim. Mpr 3ToM
rPaHMLbl 2IEMEHTOB MOTYT He COBMafaTb C MMHUAMM pa3fena
6510Ka Ha oTAesbHble QYHKUVOHAJbHbIE Y31bl.

Mopbop obopynoBaHuA 1 onpeaeneHne rabapuTHbIX pas-
mepoB BTT1 npegnonaraetca Npon3BOAWTbL NO CrieumranbHOn
nporpamme KomnaHum «JaHdocc», B KOTOPOW npeacTaBneHbl
BCe NMpUBefEeHHble B HacTOALLEM N3JaHUN TEXHONOTrn4ecKkmne
CXeMbl.
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2.6. 3aka3 Ha N3TOTOBJ/ICHUE
n noctaBky BTII

M3rotoBneHme 1 noctaBka ctaHpaapTHbIX BTI npoussoaatca
Ha OCHOBAHMM 3anoSIHAEMO 3aKa3unKoM 3aaBKKM, GopMa Ko-
TOPOW C NPUMEPOM 3anoNHeHMA AaHa B MpunoxeHun 3.

3anBKa ABnAeTCA oduLManbHbIM JOKYMEHTOM, M 3aKa3uurK
HeceT MOJIHYI0 OTBETCTBEHHOCTb 3a JOCTOBEPHOCTb 3aHeCeH-
HOW B Hee nHdopMaLmu.

2.7. CtoumocTb cTangapTHbiX BTII
Danfoss

[ina npeaBapuTENbHOM OLEHKN CTOMMOCTU CTaHAApPTHbIX BTT1

Danfoss B MpunoxeHun 5 gaHa 3aBUCMMOCTb OPUEHTUPOBOY-

HOW LieHbl BTT, BbINOMIHEHHBIX MO Hanbosee YacTo NPUMeHsie-

MbIM TEXHONIOFMYECKUM CXeMaM U3 Tabnuubl 1, oT nx obuien

TennoBoW MOLYHOCTY MPU CEeAYIOLMX NCXOAHBIX AaHHDBIX:

» COOTHOLLEeHMe Harpysok Ha cuctemy BC n otonneHun
Q5/Q, = 0,45/0,55;

> pacyeTHas TemnepaTypa TeNIOHOCUTENA B MofatoLem Tpy-
6onpoBofe TEMNOBOWN CETU CUCTEMbI TEMNOCHAGXEHNA —
130°C;

> pacyeTHas TemnepaTypa TenIOHOCUTENA B MofatoLem Tpy-
6onpoBofe BHyTPeHHel cructembl otonneHuna — 95 °C;
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> pacuyeTHaa TemnepaTtypa TennoHocuTena B 06paTHOM Tpy-
6onpoBofje TeNNOBON CeTU CUCTEMbI TENNOCHABXeHUA 1
BHYTPeHHel cuctembl otonneHna — 70 °C;
» pacyeTHas TemnepaTypa ropA4yen Boabl B cucteme BC —
60 °C;
pacyeTHaA TeMnepartypa BOAOMNPOBOAHON BOAbl — 5 °C;
pacnonaraembln Hanop Ha Bxoge BT — 150 kla;
rmapasnuyeckne notepu B cucteme otonneHna — 60 kia;
BblcOTa 3[jaHuA (cuctem otonnenunsa n NMBC) — 70 m;
rmapasnnyeckne notepu B LUPKYNALNOHHOM KOHType Cuc-
Tembl [BC — 30 Klla;
> KOHCTPYKUMA TeNI00O6MeHHNKOB: NasaHble — ANA CUCTEMDbI
oTonneHns n pasbopHble — ana cuctembl MBC;
> y3en NOANUTKM He3aBMUCUMO NPUCOEANHEHHON K TEMNIOBON
CeTV CUCTEMbI OTOMMIEHNA C OAVMHAPHbBIM MOAMUTOYHbIM Ha-
cocom 6e3 yacToTHbIX MpeobpaszosaTelt;
> LUMPKYNALMOHHbIe Hacocbl cucTembl FBC — fBa pa3genibHbixX
6e3 yacToTHOro npeobpasosaTens;
> LUMPKYNALMOHHbIE HACOChl CUCTEMbI OTOMNEHUA — [Ba pPas3-
AenbHbIx 6e3 yacToTHbIX Npeobpa3oBaTteneil.
B cocTas BTI BxoanT cnepytollee o6opynoBaHue:
WMT ynpasneHus c perynatopom ECL Comfort;
CONEeHOUAHbIV KnanaH Ha IMHWUN NOANUTKNM C pene AaBeHus;
perynatop nepenaga faBneHuin Ha BBOAE;
perynupytoLme KnanaHbl C SN1eKTPonpuBoLOM;
[aTuMK TemnepaTypbl Hapy>KHOro BO3AyXa.
JencreutenbHan ctoumocTb BTT yTouHAeTcA npu 3akase
C y4eTOM KOHKpPEeTHbIX ero napameTpoB B COOTBETCTBUMU
C 3aABKOW Ha M3roToB/IeHNe 1 NOCTaBKy CTaHaapTHoro BTl
(cm. NMpunoxeHne 3).

vV VvV vV VY

vV VvV vV VY
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Puc. 23. Pesepsuposariie 6000n0002pesamens CUCEeMbl OMONTIEHUS.

Puc. 24. Bapuanmpt HACOCHO20 MOOYTIsL cucmembl omonnenus, senmunsiyuu, BC unu y3na noonumxu?:

a — ¢ 00HUM echyHOaMEHMHBIM HACOCOM;

6 — €0 cOBOEHHBIM HACOCOM;

8 — ¢ 08YMSA PA30ENLHLIMU HACOCAMU.

n I'Ipm H€06X0£WIMOCTI/I HaCOCHbIN MoAyJlb MOXET KOMIMJIEKTOBATbCA rMOKMMMN BI/I6pOBCTaBKaMI/I.
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Puc. 25. Bapuanmol npumeHeHus peyiamopa nepenycka:

a — Ha nepemuluKe MeH0y noOAIUUM U 00PAMHBIM MPY6ONPOB00aMU NPU He3ABUCUMOM NPUCOEOUHEHUL K MeNI080Ti CEmU CUCEM
OMONTEHUST UNU BEHMUNAUUL;

6 — Ha 00600HOM MPY6ONPOB0Oe HACOCA NPU 3ABUCUMOM NPUCOEOUHEHUU CUCITIEM.



MpunoxeHuna

IIpunoxxenus

IIpunoxenne 1.

YcnoBHBIe 0003HaUeHM Ha TexHojornmyecknx cxemax BTTI

PucyHok PucyHok
HaumeHoBaHue npnbopa HaumeHoBaHume npubopa
npubopa unn . npu6opa unmn -
. VNN yCTPONCTBa . VAN yCTpOIiCTBa
ycTpoiicTBa yCTpoicTBa
Mopatowwuii Tpy6oNpoBOA CMCTEM OTOMEHNA, Hacoc ognHapHbIN LMPKYNALNOHHBIN UAn
BEHTUNALMNN U TEMSIOBOW CETU NP MOAMUTOYHBIN
N
NOBbILLEHHbIX TeMMepaTypax TennoHocuTenNs
(Hanpumep, 150 °C)
. Hacoc caBOEHHbIN LMPKYNALNOHHbIN Uan
Mopatowwin pr60|‘IpOBO,quVICTEM oTonneHus, NOAMUTOUHBIN
BEHTUNALMNN U TEMSIOBOW CETU NpU
N
NMOHVIXXEHHbIX NapameTpax TenIoHOCUTeNA
(Hanpumep, 95 °C) N
puMeEp, Pacxogomep ynbtpassykosort SONO 1500 CT
. TennocyeTymka Sonometer 2000
O6paTHbI TPy6onpoBo CUCTEM OTOMNIEHUSA,
BEHTUNALMNN U TEMSIOBOW CETU NpU
N -
CTaTAapTHOM Temneparype TenaoHOCUTENA Tennosbluncnutens CMNT 943.1 TennocyeTunka
(70°0) Sonometer 2000
— TpybonpoBog XonoAHON BOAONPOBOAHOW BOAbI

Tpybonposog ropsayeit Boabl cuctembl BC

LinpkynaumoHHbIi Tpy6onposog cuctembl [BC

MpeobpaszoBaTtens TemnepaTypbl (TepMoMeTp
conpotuneHna KTIMTP-01) TennocyeTumka
Sonometer 2000

MoanuTouHbIn TPyboNpoBOA NpU
He3aBMCYMOM NPUCOeNHEHNN K TENNOBON
ceTn CUCTEeM OTOTJIEHNA VAW BEHTUAALMN

[aTtumnk npeobpaszosatens aasneHus MBS 3000
KOMMJieKTa TennocyeTyrka Sonometer 2000

KnanaH perynupyowunin ceienbHbln
C peAyKTOPHbIM 3/1eKTPONPUBOLOM

- - —
OpHOXOA0BOW NMNACTUHYATbIV TEMNTOOOMEHHNK
Danfoss

— o

<

- [1ByXX0A0BO MOHOGIOUHBIN MNACTUHYATbIN
TennoobmeHHnK Danfoss

— 2 - —

[laTumk TemnepaTypbl TENIOHOCUTENSA
3N1eKTPOHHOW CUCTEMbI PErynMpoBaHnA
C rnnb3on unu 6e3 rmnb3bl Tvna ESMU

[laTumk TemnepaTypbl HaPY>KHOrO BO3AYyXa
Tuna ESMT

DNeKTPOHHbIV perynaTtop Temnepatypbl
(koHTposnnep) ECL Comfort 210 nunu

ECL Comfort 310 c KneMMHOW NaHenNbio
YMPaBAAOLLMM KIIOUYOM




MpunoxeHue 1

PucyHok
npu6opa nnm
ycTpolicTea

HaumeHoBaHume npnbopa
AN YCTPONCTBa

PucyHok
npu6opa unu
yCTpOWCTBa

HanmeHoBaHue npubopa
WAN YCTPOMCTBa

Perynatop nepenapa gaBneHui
C UMMYNIbCHBIMU TPYOKamm

KnanaH 6anaHc1MpoBOYHbIi pyYHOW
pe3b60BOI NN GprnaHLEeBbIN

PerynsaTop nepenycka

KpaH Tpexxonosoﬁ ANA KOHTPOJIbHOIoO
MaHOMeTpa nnn c yCTpOVICTBOM AnAa npoayBku

=
o
s/

MydTOBBIV WapoBoi KpaH Tuna X1666

ConeHOMAHDI KNnanaH CUCTeMbl MOAMNTKN
Tna EV220B ¢ 3n1eKTpoMarHMTHOM KaTyLIKOMN
U WTEKepom

DNeKTPOKOHTaKTHOE pesie faBfeHNsA CMCTEMbI
nognuTku Tuna KPI35

[INCKOBbI MOBOPOTHbIV 3aTBOP TMa SYLAX

LLlapoBow 3anopHbin KpaH Tvna JiP, unn
aHaNoOrMuHbIN NOA NPUBaPKY, MAn dnaHLeBbIn

MaHomeTp nokasbiBatoLwmi

KnanaH obpaTHbIi, pe3b60oBoit nnv dnaHueBbIl

TepmomeTp noKasbiBatoLWmin

QunbTp ceTuaTbIN, pe3b6oBON NNK GnaHLEeBbI

lpA3eBVK aBOHEHTCKNI

3aKpbITbIN PacLUMPUTESNbHbIN COCYA

KnanaH npefoxpaHuTenbHbIn




MpunoxeHne 2

IIpunoxenne 2.
CBopHas cuenyduKanys TeIIoMeXaHN4eCKOTo
ob6opynosanus, npubopos n apMatypsl bTTI

Mosnuna .
1o cxeme OnucaHne 060pya0BaHNA, NPMGOPOB N YCTPONCTB 1 PeKOMEHAALIN MO UX NPUMEHEHII0 MNpumeyvaHune
OpHOXOA0BOM TEMNOOOMEHHUK Af1A CUCTEMbI OTOMEHWS, BEHTUAALMMN uin NBC
1
MaaHbii TUNa XB, Py = 25 6ap, T, = 180 °C Pa36opHbiii Tna XG, Py = 16 6ap, Ty = 150 °C
[1ByXXOA0BOI MOHOGJIOUHDI TEMNNOOOMEHHVIK /1A iBYXCTYNEHYATOro BofonoAorpesatens cuctembl [BC
2
Masubivi Tuna XB, Py = 25 6ap, Ty = 180 °C Pa36opHbiii Tuna XG, Py = 16 6ap, T, = 150 °C
Hacoc umMpKynAauMOHHbIN UV NOANUTOYHbI Grundfos
3 .
. o vnu Wilo
OpvHapHbIN UK CABOEHHBIN C YacTOTHbIM Npeobpa3soBaTenem unm 6e3 Hero
KnanaH perynvpyiowuii, ceaenbHblii, MPOXOAHOW
4 VB2 VF2
N, =15-50 mm, K, = 1-40 m*/u, N, = 65-100 Mmm, K,, = 63-145 M*/u, 4yryHHbIiA, GnaHLesbIN,
YYTYHHbIN, GnaHLUeBbIN, Py =16 6ap, Ty = 150 °C
P, =25 6ap, Ty = 150 °C (130 °C - gna knanaHa [1, = 65-80 mm ¢ npnsogom AMV435)
PefyKTOPHbIN SNeKTPONPUBOS PEryavpyioLero KnanaHa
5 AMV20 AMV30 (R Es) AMV55 AMV56
onsa knanaHa VF2,
Ans KnanaHa VB2, OnAa KnanaHa VB2, Il = 65-80 M ansa knanaHa VF2, ona knanaHa VF2,
=65~
220 B, 15 ¢/mm, 220 B, 3 c/mMm, 2208, 7,5 nm 15 c/mm 220 B, 8 c/Mm 220 B, 4 ¢/Mmm
Perynatop nepenapa aaeBneHuia
CocraBHol Tvna AFP/VFG2
MoHo6nouHbIn Tvina AVP ana nopatoero nnu obpatHoro Tpy6onposopa [, =
15-50 mm, Knanan VFG2

6 Kis = 4,0-20 M*/4, 4yryHHbiii, dnaHuesbIn, I, =15-125 Mm, K,s = 34-160 M*/u,

P, =25 6ap, Ty = 150 °C, AP = 0,2-1,0 nnu 0,3-2,0 6ap YyryHHbIi, GnaHuesbli, Py = 16 6ap, T, = 200 °C

Perynupytowuin snemeHT AFP-9
AP =0,15-1,50 unun 0,5-3,0 6ap

MmnynbcHas Tpy6ka AV ana AVP (1 nnm 2 wr.) MmnynbcHas Tpy6ka AF ana AFP (2 wr.)

Perynatop nepenycka

MoHo6n0uHbI Tina AVPA CocraBHou Tvna AFPA/VFG2

KnanaH VFG2
N, =50-100 mm, K, =32-125 m*/y,
YYryHHbIN, GpriaHLEeBbIN,

P, =16 6ap, Type = 150 °C,

P, =25 6ap, Type = 150°C,

P, =25 6ap, Type = 150 °C,

O, =15-25mm, O, =15-25mm, [, =32-50 mm, o _ o
K.s = 4-8 M*/u, 6pOH30BbIN, K.s = 4-8 M*/u, 6pOH30BbIN, Kis = 12,5-20 M*/4, 4yryHHbI, Py=166ap, Tya =200°C
C Hapy»KHo1 pe3bboi, C Hapy»XHoi1 pe3bboi, dnaHueBbIN,

Perynupyiowmii anemeHT AFP-9
AP =0,15-1,20 unm 0,5-2,5 6ap

AP =0,2-1,0 6ap AP =0,3-2,0 6ap AP =0,2-1,0 vnu 0,3-2,0 6ap

7 MmnynbcHan Tpy6ka AF ana AFPA
(2 wr)
MpucoegnHnTenbHble GuUTUHIM ans AVPA —
C Hapy»KHoi1 pe3bbon Mop npvBapKy (KOMNNEKT, o o
(KOMMNeKT, 2 WT.) 2 wr)
ONeKTPOMarHUTHbIV (CONEeHOUAHDIN) KnanaH
Knanan EV220B [l, = 15-50 mMm, K, =4-40 m*/4, 6poH308BbIN, MydTOBBIiA, Py =16 6ap, Tya. = 120 °C
8 Katywka anektpomarHutHas Ha 220 B ana knanaHa EV220B
LTekep AnA noaknoyeHrs Kabens K 3SNeKTPOMarHUTHON KaTyluKe

9 DneKTPOKOHTaKTHOe pene aasneHus (npeccoctart) KPI35
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Dacifold

MpunoxeHne 2

Mo3nunsa .
o cxeme OnucaHme 060pya0BaHNA, NPMGOPOB 1 YCTPONCTB 1 PEKOMEHAALIM MO UX MPUMEHEHNI0 Mpumevanmne
10 Pene pasHoctu gaBnenun RT262A ana ABP Hacocos
DNeKTPOHHbIN perynatop Temnepatypbl/koHTponnep ECL
BapunaHT Bbl6MpaeTca ncxoaa 13 cTpyKTypbl BT, TpeboBaHUin K 06beMy BBOAMMON/BbIBOAVMON MHGOPMaLIMM U ArcneTYepr3aLmm
ECL 210 ECL 310 ECL Apex 20
Kapta A230, A260, A266 Kapta A260, A266, A368
" _ _ TpaHcdopmaTop nuTaHua 24 B
NOCTOAHHOTO TOKa U Kabenu
KpenexHble 3/1eMeHTbl ANA MOHTaXa B LWMTe yrnpaBneHus
12 JlaTumk TemnepaTtypbl Hapy»kHOro Bo3ayxa ESMT
[laTunK TemnepaTypbl TENOHOCUTENA U ropAYell BOAbI
13 ESMU, norpy»Hoi, meaHbin, L = 100 mm ESMU, norpy»HoW, n3 Hepxasetoweit ctanu, L =100 mm
[Mnb3a 13 HepKaBeloLLen CTanu A4na NorpyKHoro .
mefgHoro gatymka ESMU
MpowussoguTenb:
14 Pacxopomep X0noaHOBOAHbI no yKasaHuto
3aKasuumka
KnanaH 6anaHcrpoBOYHbIiA, pyYHON
15 MSV-BD [, = 15-50 MM, naTyHHbI, My¢$TOBbINA, MSV-F2 [, = 15-150 MM, 4yryHHbiIi, GnaHLeBbIn,
Py =20 6ap, Ty = 120°C Py =16 6ap, Tya. = 130 °C
16 KpaH waposoii Tvna JiP [l, = 32-150 MM, CTanbHON, NoA NpuBapKy Ui dnaHLeBbIi,
P, =40 6ap (ana [, = 25-50 mm) n P, = 25 6ap (ana [l, = 65-150 MM), Ty = 150 °C
17 KpaH waposoi Tuna X1666 [, = 15-50 MM, cTanbHo, My$ToBbIN, Py = 69 6ap, Ty = 230 °C
. _ _ _ o CropoHHero
18 KpaH TpexxofoBoi nog maHomeTp, [l, = 15 MM, Py = 16 6ap, T, = 150 °C B
[ncKoBbIN NOBOPOTHbIV 3aTBOP Tina SYLAX [, = 25-100 mMm,
19 o o
UyryHHbIN, ANA YCTaHOBKM Mexay dnaHuamu, Py = 16 6ap, T, = 120 °C
KnanaH o6patHbiii
Tun 223 )Ivly =20-50 MN{, Tun 462 1, = 50-100 mw, Tun 802~)Ily =20-50 mm, Tun 802 !J,Y =65-100 MM,
JIATYHHBIN, C HAPY>KHOW T NaTYHHbI, ANA YCTaHOBKM UyryHHbIW, ANA yCTaHOBKMN
pe3bbon, P, = 16 6ap, P y_)1/0 6a ! T —100 °'C mexay dpnaHuamu, Py =16 6ap, | mexay dnaHuamu, P, =16 6ap,
Thaxe, = 80 °C v= P U= Toare, = 200 °C Thare, = 150 °C
20
MpucoeanHnTeNbHbIE WITYLIEPbI
C Hapy»HoM nog —
pe3bboii npuBapKy
(komnn., 2 wt) | (komn., 2 Wt.)
OunbTp ceTyaTbI
21 Tun Y222P [, = 20-50 MM, naTyHHbI, My$TOBbIA, Tun FVF [, = 15-150 MM, YyryHHbIV, pnaHLeBbiil,
CO CMYCKHbIM KpaHoM, P, =25 6ap, T =110 °C €O CMYCKHbIM KpaHoM, Py =16 6ap, T, = 150 °C
2 MaHomeTp noKasbiBatoLmii, cepTUdULMPOBaHHbIA B Poccuu, ¢ AuameTpom Wwkasnbl He MeHee 100 Mm, CTopoHHero
BEPXHUM NPEeAENoM N3MePEHUA B COOTBETCTBIM CO 3HAYEHMEM UCTbITaTeNIbHOrO AaBneHUs nocTaBLyMKa
23 TepmoMmeTp noKasblBatoLwuii C r’nab3on, cepTudrumpoBaHHbIin B Poccun, CropoHHero
C BEPXHUM NpPeAenom N3MepeHNsa B COOTBETCTBIMN C MaKCMManbHO TeMMepaTypoi M3mepaemMoin cpefibl nocTaBLyMKa
24 KnanaH npegoxpaHuTenbHbI Croponkero
nocTaBLyMKa
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MpunoxeHne 3

Darfi

ITpunosxenne 3. 3asBKa Ha M3TOTOBJIEHNE U TIOCTABKY cTaHAapTHOrO BTII

O6beKT (Ha3BaHWe 1 agpec)

3aKazumk
LonXHocTb
Qamunus Nma OTyecTBO
MpepcTaBuTeNb 3aKa3unka
TenedoH Dakc E-mail

Homep TexHonorunyeckoi cxembl BTIM ( no HacToAwwemy nocobuio)

TennoBasa mowHocTb BT n cncrem Tennonorpe6nenns, MBt

Cuctema otonnieHus N2 2

BTIM (o6wasn) Cuctema otonneHus Ne 1
VN CUCTEMA BEHTUNALNN

CncTtema ropsavero
BOAOCHa6xeHuA (MBC)

XapaKTepucTUKU 1 NapameTpbl cucTem, Tpe60BaHNA K TennomexaHu4eckomy o60pyfoBaHuio

CUCTEMA TENNTOCHABXXEHWA

pacyeTHas

TemnepaTypa TenjioHocuTena B nogawulem Tpybonposoge Ty, °C B TOUKE U3/IOMa
TemnepaTypHOro rpaduka

pacyeTHaA

TemnepaTypa TenjioHocuTena B obpatHom Tpy6onposoge T,, °C B TOUKE U3/IoMa

TemnepaTypHoro rpaduka

[laBneHue TennoHocKTeNs B NoaatoLlem Tpyb6onposoge Py, kMa

[laBneHuve TennoHocuTena B obpatHom Tpybonposoge P,, kla

CUCTEMA OTOTJIEH/A Ne 1

PacueTHan TemnepaTypa TemsioHoCUTens B nogatolem Tpybonposogae t;;, °C

PacueTHas Temnepatypa TennoHocuTens B 06paTHOM TpyGonpoBsoge t,;, °C

MakcmmanbHble noTepy AaBneHns B cucteme otonnenua AP,,;, klMa

MakcrmManbHas BbICOTa CUCTEMBbI (OT Nosa TeNI0BOro I'IyHKTa) Hi,m

MwuHumanbHoe ycnoBHoe faBneHune ana O60py,q0BaHVIﬂ cmcTeMbl (OTONUTENbHBIX I'IpVI60pOB) Py, MMa

O6bem Bofbl B cuicteme V,, M3

KoHCTpyKLs TennoobMeHHMKa pa3bopHbIit

(NpW HE3aBUCYMOM NPUCOEAVHEHUN CUCTEMbI K TEMJI0BOI CeTH) NasHbI

ofViHapHbIN (6e3 pe3epsa)

OAVHapHbIV (BTOpOI ANA cknaaa)

LinpKynaymoHHbIN Hacoc
CIBOEHHbIN

ABa pa3fefibHbIX

ofiHapHbI (6e3 pesepsa)

OAMHapHbI (BTOpOI ANnA cknaaa)

MoanuTOYHbIN Hacoc (Mpu ero HeobXoANMOCTN) ,
COBOEHHbIN

[1Ba pa3fenbHbixX

CUCTEMA OTOMJIEHWA N2 2 unn CUCTEMA BEHTUNALUNA

PacueTHas Temnepartypa TennoHocMTens B nogatoLiem Tpy6onposoge t;,, °C

PacueTHas Temnepartypa TennoHocuTens B 06paTHoM TpyGonposoge t,,, °C

MakcrmanbHble noTepu AaBNeHNA B CUCTEME OToNNeHUA (BeHTunauum) AP,,, klMa

MakcrmanbHas BblCOTa CMCTEMbI (OT Mofa TenIoBoro ﬂyHKTa) H, m




MpunoxeHne 3

MuH1ManbHoe ycnoBHoe aaBreHvie fis 060pyoBaHUA cucTeMbl (Bo3ayxoHarpesatesnb) Py, MMa

O6bem Boabl B cucteme V,, m°

KoHCTpyKUusa TennoobmMeHHMKa pa36opHbiN

(ﬂpl/l HEe3aBNCMMOM NpucoeanHeHnn CUCcTtembl K TensioBou cetn) nasHbIN

ofMHapHbI (6e3 pe3epBsa)

OAMHAPHbIN (BTOPON ANA cknaaa)

LnpKynaumoHHbIN Hacoc -
CABOEHHbII

ABa pa3feNbHbIX

ofVHapHbIi (6e3 pe3epBsa)

OAMHAPHbIN (BTOPON AnA cknaaa)

MofgnNUTOUHBIA Hacoc (NP HeOBXOZMMOCTH) -
CABOEHHbII

ABa pa3feNbHbIX

BOOOMNMPOBOL

PacuetHas Temnepatypa xonogHow sogbl T,, °C

[aBneHune xonogHom Bogpl P,, klMa

CNCTEMA TOPAYErO BOOOCHABMEHWUA

PacueTHas Temnepatypa ropaueii Bogbl B cucteme NBC T, °C

MakcumanbHbI YacoBOW pacxop ropsayeii Bogbl B cucteme IBC G, M3/

Pacxop BoAbl B LUPKYNALMOHHOM KOHTYpe G, M*/4

MakcrmanbHas BblCOTa CMCTEMbI (OT NoJia TENNOBOroO I'lyHKTa) Hi,m

MakcrmanbHble noTepu AaBeHUA B LUPKYIALMOHHOM KOHTYype cuctembl FBC APry, KlMa

KoHcTpyKuma TennoobmeHHMKa pas6opHbiit

(MpW He3aBUCUMOM NPVCOEANHEHNI CUCTEMbI K TEMIOBOV CETM) P

OfVHapHbI (6e3 pe3epBa)

OAVHAPHLIN (BTOPOI AnsA cknaaa)

LInpKynALMOHHbIN Hacoc -
CABOEHHbIN

[1Ba pa3fenbHbIX

Tpe6oBaHUA K cpefCcTBaM KOHTPONS, aBTOMAaTNYECKOro perynnpoBaHus u yyeta

ECL Comfort 210

Tvn 3neKTPOHHOro perynatopa Temneparypbl ECL Comfort 310

ECL Apex 20

Tvn uny NPon3BoOANTENb XONTOAHOBOAHOIO pacxofomMmepa

B cuctemMe oTtornneHusa NQ 1

MpriMeHeHne YacTOTHOrO ynpaBnieHus B cucTeme oTornieHus N 2
LMPKYNALMOHHBIMU Hacocamm” (BeHTURALMUN)

B cucteme NBC

B cucteme otornsieHmsa N2 1

2)
YcTaHOBKa perynsatopa nepenycka B cucTemMe oTonsieHnsa Ne 2
(BeHTUNALMN)

Tpe6oBaHNA K OCHOBHOI1 3aNOpHOI apmaTtype

noga npvBapky

KpaH WwapoBoii, cTanbHOM

dnaHueBbIi

OrpaHunyeHus ra6apuros BT

BbicoTa, M

OnnHa, m

LWvpwnHa, m

n MpumeHaeTca Npy NepeMeHHOM pacxofe TeNIOHOCUTENA B CUCTEMe OTOMNEHUA AN BEHTUAALUN (BOofbI B LUMPKYTALMOHHOM KOHTYpe CUCTEMbI BQ).
2 YcTaHaBNMBAETCA BMECTO HACOCOB C YAaCTOTHLIM ynpasneHuem.
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MpunoxeHne 4

Darfi

IIpunoxenue 4.

OpuenTtrpoBouHble rabapuTHble pasmepbl cTangapTHoro bTII mo cxeme 10 6

] =}
I
m ]
m}
I m}
m}
1o | E—
L
L
| ]I®
[ ] S ]
; ©
|
5 ST STY
Ol i=ien = ©
P fal I
00— &
NeNe Harpyska, MBT Fa6apuTHbie pa3mepbl, MM*
n/n obuwasn CUCTEMbI OTOMJIEHVA cuctembl MBC L B H
1 04 0,22 0,18 2400 900 1800
2 0,6 0,33 0,27 2500 900 1800
3 0,8 0,44 0,36 2600 900 1800
4 1,0 0,55 0,45 2750 900 1800
5 1,5 0,83 0,68 3150 1000 1800
6 2,0 1,10 0,9 3500** 1100 1800
7 3,0 1,65 1,35 3800** 1100 1800

* YKa3aHHble ra6ap|/|THb|e pa3smepbl ABMAOTCA OPUEHTUPOBOYHBbIMA ONA npeuBapMTeanoﬁ oLeHK. TouHble ra6ap|/|Tb| BTN npefoCcTaBiATCA B COOTBETCTBUM C pac-

4yeToMm.

** [InA yno6CTBa TPAHCMOPTUPOBKIM 1 MOHTaxa BTIT pasfenaeTca Ha 3aBofje Ha 2 OTAeNbHbIX 6110Ka.
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MpunoxeHue 4

W3 Boponposoaa

W3 mupkynsiimmonnoi muHUM cuctembl ' BC

B cucremy I'BC

U3 tenmocetu

B Temocets

) DA

%\.

B cucremy otomienus

W3 cucreMbl OTOIIEHUS

) M@y
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MpunoxeHune 5 M

IIpunoxxenue 5.

3aBUCUMOCTb OPVMEHTUPOBOYHOM CTOMMOCTH cTaHgapTHbIX BTII,
BBIIIO/THEHHBIX I10 Pa3/INYHbIM TEXHOTIOTMYECKUM CXEMAM,

OT UX 00111€el TeI10BOI MOIHOCTH (110 cocTosgumio Ha 01.01.2010 1.)*

Cxema 1

Cxema 6
60000 100000
(9] v ‘/
= P = 80000
T 40000 T
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° 2 60000
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:; 20000 " e
2 £ 40000 =
o
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0 20000
0,00 0,50 1,00 1,50 2,00 2,50 -0,50 0,50 1,50 2,50 3,50
MouwHocTb, MBT MowHocTtb, MBT
Cxema 106 Cxema 126
80000 ; 60000
. / " /
=
=
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] (1]
) < 20000
& 40000 / @
: 5
=
0
20000 000 050 1,00 1,50 200 250 300 350
0,00 1,00 2,00 3,00 4,00 MowHocTb, MBT

MouwHocTb, MBT

* [laHHas I/IH¢OpMaL|I/IF| npepocTaB/ieHa TONbKO AN OPUEHTUPOBOYHOrO pacyeta ctoumoctu BTT n He moxeT CNY>KNTb OCHOBaHMEM ANA BbICTaBNeHNA cYeTa Uin cpaB-
HEHWA LIeHOBbIX NPefNOXeHNN.



Cnucok nutepaTypbl M

Crucox ucnonb3oBaHHOM INUTEPATYPbI

8.
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CrpouTenbHble HopMbl 1 npasunia PO: CHulM 41-02-2003. Tennosble cetn. — M.: U3p. Tocctpos Poccun, OTYI LIMM, 2004.

CBofbl NpaBua Mo NpoeKkTupoBaHuio n ctpontenbcTBy: Cl 41-101-95. NpoekTupoBaHMe TeNNOBbIX MYHKTOB. —
M.: N3a. ToccTposa Poccun, OTYIM LM, 2002.

MNpaBrna yyeTa TennoBo sHeprum 1 TennoHocutensa. — M.: M3g. HL SHAC, 2004.

MpaBuna ycTpoictea 1 6e3onacHoi akcnayataumm TpybonpoBofoB napa v ropadyen soabl. Mb 10-573-03. —
M.: U3a. TYT «HayuHo-TexHUYeCKni LeHTP No 6e30nacHOCTM B MpoMblwieHHOCTH [ocropTexHaasopa Poccun, 2003.
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RB.00.H5.50. Mocobue. — M.: U3g. 000 «[JaHdpocc», 2010.

Perynupytowme knanaHbl 1 anekTprnyeckme npmsogbl. RC.08.V5.50. Katanor. — M.: 3. 000 «[JaHdocc», 2010.

MMapaBnnyeckne perynatopbl Temnepatypsbl, AaBneHua n pacxoga. RC.08.H5.50. Katanor. — M.: /13a. OO0 «[aHdocc», 2010.

10. DNeKTPOHHbIe PerynaTopbl U aneKTpuyeckne cpercTaa ynpasneHus. RC.08.E3.50. Katanor. — M.: M3a. OO0 «[aHdocc», 2009.

. BanaHncposouHble knanaHbl. RC.08.A12.50. — Katanor. — M.: M3a. 000 «[laHdoccy, 2010.
. Tpy6onpoBoaHas apmatypa. RC.16.A10.50. —Katanor. — M.: U3g. 000 «[daHdpocc», 2010.
. MnactnHyaTble TennoobmeHHmKkn. RC.08.HE3.50. — Katanor. — M.: U3g. OO0 «[daHdocc», 2010.

. CpepcTBa yyeta TennoBol sHeprun. RC.08.HM3.50. Katanor. — M.: U3g. OO0 «[laHdocc», 2010.



3ameTKun

Hms 3aMeTOK




3ameTKun

s 3aMeTOK




LieHTpanbHbin opuc - 000 «aHPpocc»

Poccunn, 143581 MockoBckas 061., ICTpUHCKIUI p-H,
c./noc. Masno-Cno6oackoe, A. Jlewkoso, 217.
Tenedon: (495) 792-57-57. Makc: (495) 792-57-59.
E-mail: he@danfoss.ru

PernoHanbHblie npeacraBuTeNbCTBa

BnagneocTtok Ten.: (4232) 65-00-67
Bonrorpag Ten.: (8442) 33-00-62
BopoHex Ten.: (4732) 96-95-85
ExaTepuHbypr Ten.: (343) 379-44-53
NpKyTck Ten.: (3952) 972-962
KasaHb Ten.: (843) 279-32-44
KpacHopap Ten.: (861) 275-27-39
KpacHosapck Ten.: (3912) 78-85-05
HwxHuin Hoeropopn Ten.: (831) 278-61-86
HoBocnburpck Ten.: (383) 33-57-155
OmckK Ten.: (3812) 24-82-71
MNepmb Ten.: (342) 257-17-92
PocToB-Ha-[JoHy Ten.: (863) 204-03-57
Camapa Ten.: (846) 270-62-40
CaHkTt-TMetepbypr Ten.: (812) 320-20-99
TiomeHb Ten.: (912) 921-33-59
Yéda Ten.: (3472) 241-51-88
XabapoBck Ten.: (914) 541-28-72
YenabnHck Ten.: (351) 211-30-14
Apocnaenb Ten.: (4852) 67-13-12

www.heating.danfoss.ru

KomnaHus «ﬂaHd)OCC» He HeCeT OTBeTCTBEHHOCTW 3a ONne4YaTKu B KaTanorax, 6pOLIJ|Oan n apyrux n3faHnAax, a Takxe octaBnsaeT 3a coboim npaBo Ha MoAepHn3ayuno cBoen npoaykuyun 6e3
I'IpE‘:LBapI/ITE"IbHOFOOI'IOBGLL[eHVIR.BTO OTHOCUTCATaKXe KYXe 3aKa3aHHbIM U3eNNAM NPU yCNoBUN, YTO TaKNe NU3SMEHEHNA HEe MOBMIEKYT3a cobon nocnefyrwnx KOppekTUPOBOKYXKe CorlacoBaHHbIX
CI'IeL[I/Id)I/IKaL[I/IVI. Bce TOProBble MapKu B 3TOM MaTepuane ABNATCA CO6CTBEHHOCTbIO COOTBETCTBYOLWUX KOMMNaHWi. <<,an¢OCC>>, norotun «Danfoss» agnsatoTcs TOProBbIMU MapKamm KomnaHun
000 «[laHdoccr. Bce npaBa 3awmileHsbl.
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